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FORESTRY. 


BY L. W. GOODRICH, FORESTER OF HARTFORD WATER DEPARTMENT. 
[Read April 13, 1910.] 


In considering the relation of forestry to water works, it may be 
well to begin by reviewing the condition of the forests in this part of 
New England, and the treatment recommended by foresters. 

As is well known, the woodland of southern New England is 
nearly all second growth of sprout origin, most of the original 
timber having been cut off during the colonial period. As a rule, 
our forests are cut when forty or fifty years old and supply only 
material of small dimensions, principally ties, poles, piles, cord- 
wood, and inferior lumber. Although American trees reproduce 
well by sprouts, the sprouting power of stumps falls off consider- 
ably after the trees reach the age of thirty or forty years. For this 
reason, in Europe sprout growth is cut at that age. 

Trees of sprout origin are not as long-lived as seedling trees, 
consequently they do not reach the height and diameter growth of 
those from seed and produce a smaller and cheaper grade of lumber. 
When fifty years old they usually begin to rot at the butt, being 
infected from the old decaying stump. As virgin timber becomes 
exhausted in the states which now supply New England with the 
better grades of lumber, it will be necessary to produce this lumber 
locally. In order to obtain a higher grade of lumber from our 
forests, it is necessary in the first place to replace sprout growth as 
far as possible with seedling trees. One of the best methods which 
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can be used to accomplish this result is by what are called repro- 

duction thinnings. A heavy thinning is made, taking out 30 to 50 
per cent. of the stand. In doing this, defective trees and those of 
inferior species are removed. This opens up the stand and lets 
in light, sufficient to promote reproduction of the most valuable 
trees by seedlings. As soon as satisfactory reproduction is assured, 
the remaining trees are taken out in one or two successive thinnings. 
Of course, there will be sprouts in the new stand, but there should 
be a considerable proportion of seedling trees. 

Practically all of the woodland of southern New England i is of 
one main type, that is, mixed hardwoods. The character of this 

‘type varies according to the quality of the soil on which it grows. 
On the deep rich soil of lower levels, chestnut, white and black 
oaks, and hickory predominate, while on the shallow soil of stony 
ridges, chestnut oak constitutes the bulk of the stand. Usually 
on poor soil the stand is not dense, and since trees like chestnut 
oak are useful only as firewood, it does not pay to make any 
thinnings. On the other hand, the trees on better soils are in a 
crowded condition and after the stand has reached its main height 
growth, improvement thinnings are made in order to increase the 
diameter growth of the most valuable species. When making these 
thinnings, dead, dying, and suppressed trees are usually all taken 
out and also those individuals which are interfering with the 
growth of the most desirable trees. By removing these trees, more 
light and growing space is given to the crowns of those which 
remain and the increased growth may shorten the time of maturity 
from ten to twenty years. The percentage of straight trees for 
ties and poles will be greater than without this treatment. 

The area covered by forests in New England is steadily increas- 
ing on account of the many abandoned farms. Usually gray birch 
and red cedar are the first trees to take possession of these farms. 
If there are seed trees nearby, white pine seedlings establish them- 
selves’under the birches and usually in from ten to fifteen years 
the pines kill the birches because the latter are very intolerant of 
shade. In from thirty-five to forty years after it is abandoned, 
this land will produce from 12 to 15 cords of wood of small value. 

If, instead of waiting for natural reproduction to take place, these 

old fields are planted to chestnut or oaks, they would in from 
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thirty-five to forty years produce from 35 to 40 cords of wood, 

much of which could be cut for ties. It is probable that 100 piles 
-would be produced on an acre besides about 50 ties and 10 cords 
of wood. At the present market price for these products this would 

be a return of over 3.5 per cent. on the investment. 

Unless some method of purification of water is in use, water 
companies usually adopt the policy of acquiring by purchase 
absolute control of their drainage areas in order to keep off un- 
desirable inhabitants. In carrying out this policy, the Hartford 
Water Department has purchased 3 300 acres of land, or about 
one half of the total watershed of the reservoirs. More than 50 
per cent. of this area is sprout growth from five to fifty years old 
and is growing principally firewood. One third of the property 
is open land, including old fields which are growing up to birches, 
cedars, and other scattering trees. 

In 1902 Prof. Henry 8. Graves made a forest map of the tract 
and a plan for its management. The map shows in color the age of 
the compartments and in the plan a treatment is recommended for 
.each portion according to its character, age, and condition. The 
carrying out of this plan will put the woodland in better condition 
and will also utilize the open land by planting it up as rapidly as 
practicable. Growing cordwood is profitable only when near a 
market, in fact, it should be only a by-product in good forest man- 
agement. Our plan is to grow trees large enough for poles and 
lumber. Nearly all the thinnings thus far have been made in 
stands forty to fifty years old in which heavy cutting was done in 
order to procure some reproduction by seedlings. One thousand 
and sixty-two cords of firewood have been taken out in thinnings 
’ on 92 acres. Some of the wood was sold at a profit of 60 to 85 
cents per cord over the cost of cutting. 

‘The Hartford Water Department owns a lot of land which is 
being held solely for the protection of the supply from pollution. 
A large part of this land can be used in no way except for growing 
trees. This applies to the open land, some of which has a scattered 
growth of poor trees. Since 1903,175 acres of this land has been 
planted up, using 125 000 white pine, 76 000 white ash, 20 000 
hard maple, and other seedlings. In addition to this, we have 
planted directly, seed of chestnut, white and red oaks, and hickories. 
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In most cases the planting has been to pine in mixture with the 
other species; the permanent plantation is to be of nearly pure 
pine. One reason for planting in mixture is that it is cheaper; 
furthermore, pine grows clearer with a few hardwoods to help 
prune its lower branches. All but the choicest of the hardwoods 
will be taken out in thinnings. The indications are that the pine 
will outgrow most of the trees in the mixture except possibly 
white ash and red oak. 

In preparation for planting, furrows are plowed 5 feet apart 
and the trees are then planted 6 feet apart in the rows, 
or about 1500 trees to the acre. The trees planted in 1903 
now average over 6 feet in height and are growing at a rate of 
about 2 feet a year. In most places the indications are that the 
planting will be very successful. An average of 90 per cent. of the 
pines are living. The cost of planting is greatly reduced by estab- 
lishing a nursery and growing seedlings instead of buying them of 
nurserymen. Not only is the cost less, but the trees are in better 
condition when planted, since the seedlings are moved from the 
nursery directly to the field and the roots do not become dried out, 
as they often do when shipped. We have about one third of an 
acre in nursery and this spring there were 160 000 white pines and 
about 15 000 maple in the beds. 

There is no difficulty in growing hardwood seedlings. In growing 
pines and other coniferous trees, more careful attention is required. 
The seed beds are rolled after seeding and covered with leaves or 
straw to prevent their drying out. Sunlight is not essential for 
seed germination, but when the seedlings break the ground, light 
is required.. The beds must be carefully watched and as soon as 
the leaves appear above the ground the protective covering should ° 
be removed. If this is not done within two or three days the young 
seedlings will probably die. In one other respect conifer seedlings 
require special attention, that is, keeping the beds well watered 
during the first three months after germination. This is necessary 
because of the shallow root system of coniferous trees. There is 
no tap root as is common with hardwoods. A covering of screens 
which provide half shade is usually placed over the beds during the 
hot months to hold the moisture and inure the seedlings to shade 
when planted among larger trees. (See Plate I.) 
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NursERY AT HARTFORD. 
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If larger trees are desired for planting, the seedlings are trans- 
planted in rows in the nursery and allowed to grow a year or two 
before being planted permanently. Much stockier trees are ob- 
tained in this manner, but when a large number of trees are being 
planted it is better in most cases to use one-year stock. When the 
trees are to be planted in tall grass, or where shaded by older trees, 
it is advisable to use transplants. 

Considering the difference in cost of transplants and seedlings 
bought of nurserymen, it is more economical to purchase seedlings. 
The high cost of seedlings has been one of the difficulties in the 
way of forest planting, but the larger numbers now being grown 
in the state nurseries and sold at cost has reduced the price to 
about $3 per thousand. 

Mr. Mulford, a former state forester of Connecticut, made the 
working plan for the Higby Mountain Reservoir tract under the 
control of the water commissioners of the city of Middletown. 
The plan called for the planting of 168 acres. Work was begun in 
1903 and up to the present time about 59 acres have been planted 
with 125 000 trees. Extensive planting was to be done, using pine 
in mixture with hard maple in alternate rows. The pines were 
planted and are doing well, but the maples have not been put in. 
The result is that the pines are too far apart on these areas to form 
a good stand and have so much start that unless interplanted by 
very rapid-growing trees they would entirely suppress them. The 
only species that could be safely planted between these rows is 
Scotch pine, which is rapid growing and tolerant enough to with- 
stand crowding of the older white pine. White pine three-year-old 
transplants were used in this planting and 95 per cent. are alive. 

At Middletown the planting of chestnut and oaks has been very 
successful, when transplants from the nurseries were used, but it 
has failed where seed was planted directly. Many experiments with 
various species and mixtures have been tried, but the results thus 
far seem to indicate that white pine is the best tree to plant. 

The New Haven Water Company has made a codperative arrange- 
ment with the Yale Forest School under which the land about the 
_ Maltby Reservoirs is available to the school for work of experi- 
mentation, and the school in its turn takes charge of all forestry 
work on the tract. 
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In consequence of this arrangement, a number of experiments 
have been undertaken. The financial results have been favorable 
because a good deal of the planting has been dene by students for 
practice. Considerable underplanting with evergreen trees has 
been done near one lake in order to replace the present hardwood 
stand with a mixed coniferous and hardwood forest. The open 
land is being planted up as fast as the school can undertake the 
work. Up to the present time 100 acres have been planted. 

The Ansonia Water Company has done considerable planting, 
largely to white pine. This company has secured instructive 
results in practical forestry, especially in handling chestnut ties 
and poles. 

All of the water companies have waste land, which is producing 
searcely anything. If it can be shown that the returns will pay a 
fair rate of interest on the cost of planting up this land, the invest- 
ment should present itself as a good business proposition for water 
works. Of course, it is impossible to predict the future value of 
pine lumber, but probably prices will rise as the old timber be- 
comes more scarce. 

It costs $7 to plant an acre with two-year-old pine seedlings. 
In fifty years this pine should yield at least 30 000 board feet. per 
acre at $6 per thousand, as box-board lumber. Allowing $3 per 
acre for thinning, at the end of fifteen years and 25 cents per year 
for taxes, the investment would net 4 per cent. compound interest 
at the end of fifty years. This calculation is made on a land value 
of $12 per acre. Measurements made in a natural grove of white 
pine at Windsor, Conn., show an average yield of 35000 board 
feet per acre. If this grove had been thinned systematically, it is 
probable that the yield would have been much greater. 

It. is noticeable that white pine is the tree preferred for planting 
throughout the state. This preference is largely on account of its 
value for lumber. It grows rapidly and is suitable for planting on 
almost any kind of soil, even on sandy soils where most other 
species would prove a failure. 

The prevalence of forest fires is the greatest hindrance to the - 
practice of forestry. In fact, unless some protection is provided 
against fires, planting of coniferous trees cannot be recommended. 
Protection can be secured by patrolling the forest during the 
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- dry times in the spring and fall. The patrol system is expensive 
and will not pay on a tract of less than 1 000 acres. A fire can be 
limited to a few acres by means of fire lines. It is evident that these 
lines must be kept free from grass, leaves, etc., in order to be of use 
in stopping a fire. ) 

In recent years there have been no serious fires on the Hartford 
watershed. This may be due in part to good fortune, but careful 
lookout is kept by watchmen, whose duty it is to patrol the water- 
shed for other protective purposes, and by other employees of the 
department. Forest fire laws are continually made more rigid and 
penalties greater, but much can be done to prevent fires by creating 
a change of public sentiment against carelessness in kindling fires. 

Because not much wood is destroyed, most people underestimate 
the damage done by ground fires. Not only is the leaf litter burned, 
the soil impoverished, and the growth of the trees checked, but 
usually all seedlings are killed and the larger trees become infected 
with disease and decay, on account of the scorching of their bark. 

The state of Connecticut has a very efficient forest fire warden 
service which is greatly diminishing the damage done by forest 
fires. The new law, requiring all persons to obtain written per- 
mission from the district fire warden to kindle fires, is a move in the 
right direction and time will prove its efficiency, but it certainly 
has increased the duties of the town fire wardens. The work of the 
state through the agency of the state forester and State Agricul- 
tural Experiment Station has been very effectual in arousing 
interest in forestry throughout the state. 

The state owns over 1 500 acres of brush, forest, and pasture 
land in Simsbury, Portland, and Union. On this land planting and 
thinning has been done, not only to improve the land, but to show 
the people of the state what can be done by the practice of forestry. 
This demonstration has had a marked influence in the towns where 
these forests are located, and the adjoining towns in stimulating a 
desire to plant forests and improve woodland. It was estimated by 
Mr. Hawes last year that nearly one hundred owners .in the state 
were practicing forestry. I think at least a million and a half trees 
have been planted. This planting by business men and farmers 
indicates that forestry appeals to them as a good business proposi- 
tion. 
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The importance of forestry is becoming more generally recog- - 
nized in this country as the supply of virgin timber approaches 

exhaustion and prices of the better grades of lumber rise in conse- 

quence. The length of time required to produce the best grades 

of lumber will, in the near future, restrict the source almost wholly 

to national and state forests, since private owners prefer to cut 

their forests at short intervals in order to get returns on their in- 

vestment although inferior lumber only is obtained. 

Our national forests contain 194000000 acres and the state 
forests nearly 3 000 000, yet three fourths of the forest land of the 
country is privately owned. The first consideration of private 
owners is profit. If forestry is not good business they will not adopt 
forestry methods. It is true that in this country forestry has been 
practiced only a few years, and no conclusive results have been 
reached, but in European countries forestry methods employed 
for many years have proved a financial success. For example, in 
Prussia the net returns per acre are nearly ten times what they 
were sixty years ago, and they are increasing more rapidly than 
ever. Probably the best example of forest treatment is in Zurich, 
Switzerland. This city’s famous forest has been managed under a 
working plan since 1680, and is to-day one of the most perfectly 
managed and most profitable forests in the world. It yields on an 
average a clear annual profit of $12 per acre. 

Different conditions in this country require different methods 
in applying forestry, but it is safe to assume that the results will be 
equally successful. European countries, which are now far ad- 
vanced in the practice of systematic forestry, have passed through 
the same stages in relation to forests as our own country. In fact, 
in the case of nearly all countries, the danger of famine in lumber 
has been the principal cause of the adoption of forestry. It is 
estimated that we are cutting annually three and one half times 
what our forests yield. At this rate of consumption, it is evident 
that the present supply of lumber will not last many years. 

By a conservative use of our present forest land and by utilizing 
all waste land by planting, it is believed that the yield can, in 
time, be made equal to the demand. 
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R.. C. Hawiey, Esq.* I think you would perhaps be most 
interested, gentlemen, in learning how forestry can be of use to 
you, — what sort of a business proposition forestry is for a water 
company. Water companies are in a good deal better shape to 
practice forestry than the average person, or the average com- 
pany, because the water company usually has around its reservoir 
considerable land which they must hold. In the case of some com- 
panies, they own the entire watersheds which surround their 
reservoirs. This land falls in two classes: First, a large part of it 
is land which is absolutely worthless for anything but the produc- 
tion of timber; and, second, land which was at one time cultivated 
and capable of producing farm crops, but which you gentlemen are 
becoming more and more convinced should not be used for crops 
around your reservoirs. Frequently, you are taking down the 
farmhouses and ceasing to cultivate the land. Water companies, 
therefore, are in the position of owning land which they can use 
in no possible way except for growing timber. You cannot get 
any money out of that land, except by producing wood crops; 
so, if you want to get a profit from your land, as well as from your 
water, you must fall back on the growing of trees. 

Forestry is a long-time investment. It calls for considerable 
waiting, in our country, before the returns come in. Water com- 
panies have an indefinite existence, and ordinarily they have 
more means for long-time investments than private individuals 
have. Such companies are well able to make the investment 
which a businesslike forestry demands. ; 

Forestry work also affords an opportunity for a water company 
to use steadily their skilled labor, which in certain seasons of the 
year is employed in the construction and maintenance of their 
pipe lines, — by keeping those men whom they want to retain 
employed.in the winter time at work in the woods. How far that 
applies to all of you, I don’t know; I know that it does apply to 
some companies. They are glad to have the opportunity of putting 
the pipe gang into the woods in the winter and covering the expense 
of that gang. 

There is another way in which forestry should appeal to water 


* Professor of Forestry, Yale University. 
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companies, and that is in the line of a protecting cover to their 
sheds. That, of course, is an indirect benefit, — the protection 
which a forest affords around reservoirs, especially near roads, 
against the blowing in of dust from these roads, or, where there is 
a steeply sloping country, against the washing of silt and debris of 
all sorts into the reservoir. As a protective agency alone, it would 
often be advisable to maintain forests on these sheds. 

Now in practicing forestry, what return can a water company 
hope to secure? Mr. Goodrich has spoken of the profits which 
come from a well-managed forest. These profits may range from 
one dollar to twenty dollars an acre net per year, on land devoted 
to forestry. That is something which would be secured from land 
which otherwise lies vacant, idle, and does not bring you in any 
return. But in starting forestry work I want to caution you that 
such returns cannot be obtained right off, unless your land is now 
stocked with considerable merchantable timber. Financial 
returns in forestry come only after your tract has been put in 
proper shape. A great deal of your land, undoubtedly, is sprout 
land, small, young woods or bare fields, and you can no more 
expect to get an annual return from that land now than you could 
expect to go out and buy an abandoned farm and make it pay you 
profits until it had been brought up by fertilization and proper 
methods of cultivation. So, in starting forestry work, the chances 
are that every one of you would have to anticipate deferring your 
profits for a period of possibly ten or twenty years, when you might 
expect to begin to secure small annual returns from your land. 

I do not believe, however, that there is a company represented 
here, possessing either vacant land or forest land, which could not, 
by starting forestry work, assure itself of an income ranging from 
a few dollars to a good many dollars per acre per year in the long 
run from these lands; and I repeat that inasmuch as those lands 
are mainly lying idle, it is a good thing to take up forestry work 
and get an income from land which would be otherwise unpro- 
ductive. 

THE PRESIDENT. We have with us a gentleman who, I under- 
stand, has had considerable experience in the practical work of 
forestry. I have the pleasure to present Mr. E. B. Bronson, 
of Winsted, Conn. 
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E.uiot B. Bronson, Esa. Mr. President and Gentlemen of the 
New England Water Works Association, — I suppose I am asked 
to come here to tell you something about getting a financial 
return out of your by-products. I am not a water-works man, 
I am not a trained forester, but Iam alumberman. I agree with 
Professor Hawley that the investment is a long one, and yet from 
an experience of twenty-five years I think I may tell you that 
it is generally a successful one. I am not going into some of the 
details I expected to, owing to the lateness of the hour, but I will 
give you just a few concrete illustrations that I worked out from 
my own experience. 

To show you what you can get from pine lumber land in Connecti- 
cut and Massachusetts, I will say that, a short time ago, I cut a 
piece of 23 acres. This was heavy pine timber which had been 
well cared for. I cut off 957 000 feet of lumber and 617 cords of 
wood from the 23 acres. There were 730 pine-trees on that piece 
that cut 750 000 feet of lumber. That was an exceptional piece for 
New England, but it was because it has been cared for by good 
forestry methods and was a valuable investment for the owner, 
and also for me. 

Now, speaking of our sprout land, Litchfield County, which is 
the largest county in the state, contains 612 600 acres, or more, 
and 55 per cent. of it is sprout and woodland. Only an insignificant 
portion of this can be estimated as virgin forests. The forest area 
can be subdivided into the mixed hardwood type and common 
hardwoods, including chestnut, of which species there is about 
sixty per cent., covering about 264 000 acres, or about eighty per 
cent. of our forest land; the white pine type of 3 600 acres, or 
about 1 per cent.; and the abandoned field type, which consists 
of our old back pastures and abandoned farms, that, uncared for, 
are growing up to white birch, alder, scrub pine, poplar and hem- 
lock, of about 70 000 acres, or about nineteen per cent. 

The age in years of the hardwood type is estimated as follows: 


71 800 acres, 1 to 20 years; 
180 000 acres, 21 to 40 years; 

9 000 acres, 41 to 60 years; and 

3 200 acres, 61 years and upwards. 
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It is estimated that of this there are about 242 000 000 feet of 
chestnut and oak lumber; 80 000 000 feet of other kinds of lumber, 
leaving a balance of 4 300 000 cords of cord wood, with a grand 
total value for our forest tract of $4512 000, or an average of 
$13.40 per acre for the average forest crop of Litchfield County. 
We, are, however, cutting this wood off so fast at the present 
time that in about twenty-three years, unless we do something to 
replenish it, it is all going to be gone. New Haven County is ina 
still worse condition than that. I might give you something in de- 
tail in regard to the figures, but I will not stop for that. The point 
‘I was making is that our mountain countries are your sources of 
water supply and they must be cared for; and, if the forests are 
denuded, you gentlemen, of course, know what effect it will have 
on your water supplies. 

Now, speaking of the long-time growth of sprout land, I have a 
record of twenty-five years of experience of all the lumber we have 
cut in that time, giving the number of feet of each kind of lumber 
produced, cords of wood, poles and posts, and the cost of produc- 
tion, all tabulated, which is a valuable thing to me in my business. 
I took off a concrete illustration, which I thought was a fair one, of 
a mountain side which is on the watershed of one of our Litchfield 
County water supplies. My father bought the land, 43 acres, 
forty-five years ago, as an investment, as he said, for his children. 
It had all been completely cut off, —just skinned, as we say. He 
paid $135 for it. His children, or I, one of them, cut it off after 
forty-five years’ growth. I cut 155 654 feet of lumber, 1 550 cords 
of wood, $250 worth of piles and posts, giving me a gross profit of 
$2 284.84. On the original cost, $135, I figured six per cent. against 
it for forty-five years, or $364.50; I figured the taxes for forty-five 
years at $202.25; then I charged $500 for my services in marketing 
the product, and I had left $1 118.09, or a total net profit of 855 
per cent, or yearly net profit of 19 per cent., plus the 6 per cent. 
which I had charged on account of the original investment. That 
wasn’t forested, that wasn’t cared for, that was simply as nature 
gave it to us. 

I have been practicing forestry for some few years, setting out 
trees with the rest of you. I think there were some 600 000 trees 

set in the year 1908 in Connecticut, and more set in 1909. I think 
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some 2 500 acres were set in New England by private parties up to 
1908, and the amount was much increased in 1909. 
I am convinced, gentlemen, that as a financial proposition, as a 
‘by-product of your water works, there is nothing that you can do, 
primarily to protect your watersheds but also as a financial 
investment, which will bring you better returns than planting trees, 
preferably in this section pine or chestnut, because they are the 
quicker growing and the more ready to help nature out. 

Mr. Wiuui1am F. Sutiivan.* The reason why I came here 
to-day was, that I was desirous of acquiring some information with 
regard to forestry. We have about 800 acres in our reservation, 
of which about one-fifth is water. The rest may be classified as 
woods, pasture, forest, sprout land, and cultivated land. While 
improving, thinning, and developing, the question arises how to 
handle the ripe or financially mature trees and the thinnings. 

’ [have been much interested in the remarks of Professor Hawley, 
and especially in those of Mr. Bronson. From the latter’s remarks. 
and the knowledge he possesses regarding lumbering, I judge he 
will be able to show us what to do and how to do it. 

Now, we are not particularly impressed with the idea of planting 
white pine unless natural reproduction is almost impracticable. 
We believe in natural reforestation, that is, by the strip method 
of cutting, or leaving from three to six veteran seeders to an acre. 
There are timber lot operators in New Hampshire — and one 
large operator in particular, with whom I am somewhat familiar, 
who has tut probably as much as any other manin the state. He, 
like the others, has generally bought the land and stumpage and 
has never practiced modern methods. He has never safeguarded his 
own interests by permitting any seed trees to be left on a cut-over 
territory, but has always slaughtered the forests by cutting off 
every tree. Well-informed people and authorities in forestry and 
the lumber business say that if this man had left a few seed trees 
per acre on the vast tracts which he has cut over, the present value 
of this land, which is now a barren waste or covered with a worth- 
less growth of scrub oak, would be more to-day than the gross 
receipts from all of his lumbering operations. 

In regard to the kind of wood, we believe that white pine will be 

* Engineer and Superintendent, Pennichuck Water Works, Nashua, N. H. 
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the most profitable. We are cutting off the hard woods. We 
‘find in many instances oaks which show from seventy to eighty 
years’ growth from stem analysis, to be about six inches in diame- 
ter. Their growth is too slow. Then again, the browntail moths ° 
have invaded our forests, and the cost of extermination without 
cutting is prohibitive. Some of our pine timber land will cut from 
21 000 to 57 000 board feet per acre. We have at the present time 
about 2 000 000 feet on the stump, and, according to our survey, 
we ought to thin out about 300 000 feet. Of course as a water 
works we are interested primarily in the forest cover. That was the 
original object in acquiring these forests. But now we feel as if 
the time has arrived not only to reproduce and develop the white 
pine forests but to study the financial status of our forests. 

When we take it up as a money producer, how are we going to 
handle the product to the very best advantage, with the factors 
usually to be found in a water works, such as men and mechanics 
available at times, undeveloped water power, and an organization 
that will not add much if any expense to the supervision and 
selling? 

If we employ a portable sawmill outfit, at a low cost per thou- 
sand, they will want to cut ruthlessly and slaughter the wood lot, 
for they are simply working at top speed for the little profits there 
are in it. If we can utilize our seasoned men to an advantage at 
such time when they are unemployed, — for we believe we can do 
as Professor Hawley says,— we can do the work more carefully and 
with less injury to the pine undergrowth. When the thinning is 
completed, even if the cost is a little more per thousand, the 
difference in cost is more than offset by the increased value of the 
remaining immature trees on the cut-over area. __ 

Speaking of the factor of men in a water-works outfit, we all 
know that it is important to keep faithful, intelligent, and able 
workmen employed during as many months of the year as possible. 
One cannot expect to call upon men that were laid off in Novem- 
ber and get a free response on a cold night in January, when there 
is a bad break or a difficult job in a cold, wet, and nasty place. 

The particular problem we are endeavoring to solve, while not 
of the greatest import, nevertheless requires some study and 

practical information. Is it advisable to put in a portable steam 
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SECOND STAGE, WHITE PINE IMPROVEMENT. BURNING THE BRUSH. 
FORESTS OF THE PENNICHUCK WATER Works, NASHUA, N. H. 
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First Stage, WHITE PINE IMPROVEMENT. 
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mill, a stationary steam mill, or, as we have an undeveloped water 
power which requires only the installation of a short length of pen- 
stock and a water wheel, shall we put in a water-power mill, the 
total cost of such an installation not to exceed $3 000? 

Our first valuation surveys show that we have at the present 
time 300 000 feet of trimmings to cut, which cut will improve the 
remaining trees; that the natural increase in growth at the present 
time is 60 000 feet annually, and will increase from year to year. 
Now, I ask you, gentlemen of the Association and the lumber men 
present, can we advantageously put in a $3 000 water-power mill 
on the hitherto undeveloped water power? 

That brings up the point of the former condition of things in 
our locality, and, I might say, throughout New England. Not . 
so many years ago, every village and town had its gristmill which 
ground the corn of the miller and his neighbors, and a sawmill to 
which they could bring their logs and have them cut into boards or 
dimension stock, paying in cash or leaving a portion of their haul 
in payment. They could do it then, when corn and timber were 
cheap. The West and Northwest could afford to sell and ship the 
meal in competition, and did so. Times have changed — high 
prices everywhere. Freight rates have come to be a question which 
almost every farmer is able to understand and discuss. With the 
prevailing high prices, why cannot the large and small farmer and 
land owner come back to hisown? I ask where have the mills gone 
to? Abandoned! We ourselves have been guilty of dismantling 
at least three such mills and throwing the machinery to the junk 
pile, allowing the water to pass over the dams without turning a 
wheel. I believe that “ history is going to repeat itself,’”’ that the 
New Englanders will see the light, and that most of us are being 
educated to the idea that we can grind our own corn and saw our 
own timbers and get the highest price without too many middle- 
men’s profits. 

One of the items of profit which is unusually consumed in steam 
mills is the slabs. Every 3 000 to 5 000 board feet cut will yield 
about one cord of slabs, and slabs are worth in our part of the coun- 
try $2.50 per cord on the cars. Here is a by-product which can be 
saved by a water-power mill. Water-power mills also eliminate 
the fire hazard to a very large extent. 
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I am somewhat concerned to get the benefit of the experience of 
you water-works men and our friends the conservationists and the 
lumber men present to-day. I want to find out if it will pay us to 
put in a water-power mill and go back, as it were, to the presperous 
old times, take in such of our neighbors who have jags of timber to 
be cut into boards or stock, we doing it at a reasonable price, and 
get the slabs in part payment. Who has not seen the blighted 
territory with its mound of sawdust after the march of the portable 
mill, the forest devastated and slashed, the undergrowth largely 
destroyed? 

In the past, farmers and landowners, burdened with mortgages, 
would sell the stumpage to some operator, and would not realize 
even a fair price. If he sold his logs, they were scaled by any of 
forty different log rules for board feet, such as New Hampshire, 
Scribner, Doyle, etc. Many of these rules, according to the 
Bureau of Forestry, ‘‘ are admitted to be inaccurate and unfair by 
their users, who continue to employ them because a satisfactory 
rule is not known or is not readily available.” ‘Satisfactory log 
rules are difficult to construct because the sawed product of logs 
depends upon the skill of the sawyers and on the kind of machinery 
used.’”’ So you see, gentlemen, the fellow who sells the logs without 
knowing the rule has been sort of ‘‘ trimmed,” to put it mildly. 

Now, when the fellow who owns the logs brings them to the 
adjacent mill, and dickers for terms, after allowing for the kind of 
machinery and saw, he gets his logs into boards which have a 
‘standard of measurement as sure and positive as the United 
States standard of weights and measures, also a market country- 
wide, which makes him independent of a purely local market and 
enables him to realize much more. 

To hark back again, my point is this: Will it pay us to put in a 
stationary mill, and to cut with our own outfit the 300.000 feet of 
already ripe timber? If we do this, we can periodically thereafter 


cut the annual yield, which is at present 60000 feet, and will 


increase yearly, and cut the logs our neighbors may bring. I am 
trying to find out if it will pay, and I believe that Mr. Bronson who 
has had such a large experience as an owner and operator, is the 
one who is going to enlighten me on this, to us, very important 


matter. 
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Fie. 1. 
THIRD STAGE, WHITE PINE IMPROVEMENT. 
‘* WOODMAN, SPARE THESE TREES.” 


Fie. 2. 
FourtH STaGE, WHITE PINE IMPROVEMENT. 
WOODMAN, DO NOT SPARE THESE TREES. 
FORESTS OF THE PENNICHUCK WATER Works, NaAsuuA, N. H. 


4 
~ 


| 
| : 
: 


Fie. 1. 


WHITE PINE REPRODUCTION, SIXTEEN YEARS OLD. 
NOTE THE HALF DOZEN VETERAN SEEDERS. 


Fie. 2. 


WHITE PINE PLANTED IN 1896. NOTE THE TEN-Foot SCALE HELD 
ALOFT BY A S1x-Foot MAN, ALSO THE YEARLY 
GROWTH AS SHOWN BY THE SWIRLS. 


FORESTS OF THE PENNICHUCK WATER Works, NAsuvA, N. H. 
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Mr. Bronson. Mr. Sullivan, you have my sympathy. [Laugh- 
ter.] I have had water mills and I have had portable mills and I 
have had stationary mills. I think it all depends upon your situa- 
tion. If you have got to haul your 300 000 feet any considerable 
distance to a mill, I shouldn’t put up a water mill. Buy a portable 
mill for from $1000 to $1 400, and then you can control it and 
handle it in such a way as to protect your timber land. The slab 
question is something to be considered, yet the value of the slabs 
will be eaten up, and more too, in the cartage of your logs to a 
water mill, if the distance is anything considerable, — that is, a 
mile or more. I would hardly think you could afford to put in a 
water mill unless your neighbors have a good many logs to bring in, 
if you have only 300 000 feet now and 60 000 feet a year to cut — 
for it would cost only $3 000 to construct and then you would have 
to maintain it. But I do think you can take a small portable mill, 
which you can move around upon your property from place to 
place as you need it and handle with your own men, and that it 
will pay you well for the investment. 

Mr. Suuuivan. We have also looked at this phase of the ques- 
tion: Running through our lands is a chain of ponds, and there is 
an undeveloped water power. Adjacent to and on the slopes of 
these ponds are our pine forests. We can put our men on, cut and 
dump the logs on to the ice or into the ponds, for we do not use the 
water for our water supply, only for power purposes, — so we 
wouldn’t have to do much teaming, only skidding; then float them 
up stream or down stream to the proposed mill located about mid- 
way on our chain of ponds. As you are no doubt aware, if you cut 
a lot of logs and leave them lying about without mill capacity, 
the borers will get into them and destroy the market value. Then 
if fire should burn over a large territory, and we have a mill right 
at hand, we are able thereby to obtain the highest possible per 
cent. in salvage. Again, we cut our trees, dump them into the 
pond, and cut them when we have a surplus of water and men. 
That is utilizing our water power and utilizing our men. 

Mr. Bronson. I agree with you, Mr. Sullivan. The only fault 
I have got to find with your project is, you haven’t got timber 
enough to pay you for carrying it out. Sixty thousand feet of 
lumber yearly would cost you, possibly, $300 to get to your mill; 
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and can you afford to put up a mill for $3 000, and handle it in 
that way, for $300 a year’s saving? Probably -you would save 
something by putting the logs into the pond and floating them 
down, but 60 000 feet is a very small amount of lumber to care for, 
and 60 000 feet of logs would make a very small showing in any 
pond; in fact 60000 feet of logs would go into this room very 
nicely. 

Mr. Suutuivan. Weare a little altruistic up our way, and believe 
in doing something for our neighbors who are being fleeced right 
and left by some of the lumbermen by means of the pernicious 
log rule. 

Mr. Bronson. By all'means put in a mill then. 

Mr. Sutuivan. I want to have this matter discussed fully. 
While gathering information, I made some charts to familiarize 
myself with regard to values. I don’t know whether others would 
consider them worth anything or not. I brought them down here 


to show to any members that might be interested. One chart 


shows (Plate III) the volume board feet of trees from 5 inches up to 
26 inches B.H.,* and from 40 to 120 feet in height, age about seventy- 
five years, also volume and value of an average tree. The upper 
curved line indicates the value (f.o.b.) of white pine lumber per 
thousand board feet. 

The other chart (Plate IV) shows diagrams of relation between 
volume of used length, with bark, in cubic feet and actual mill cut, 
in board feet, — white pine fifty to seventy-five years of age. 
Band saws cut a kerf one-eighth inch, circular saws cut a kerf one- 
quarter inch. Also the chart shows volume and value of average 
white-pine tree, and per cent. increase in volume and value for 
each inch growth in diameter B.H. The lower charted lines show 
the net increase board feet and the net increase in value for each 
additional inch growth in diameter B.H. 

Gentlemen, I don’t know whether they are worth much. They 
are compiled from “‘ Forestry Reports’ and may not have been 
culled from the knowledge boxes of the big lumber operators, for 
when you try to pry into the secrets of lumbering, you are mostly 
up against a set of closed books. Many of them are very suc- 
cessful lumbermen, but they keep their knowledge in their heads. 


* Breast high. 
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They seldom use pencils. They go to a piece of timber land and, 
with their long experience and accurate knowledge at lumping, 
can place a value and obtain the timber, skin it, and their bank 
account generally shows that they made a good thing on the 
transaction. They seldom say how much. I do not blame them. 
They have devoted a lifetime in acquiring such knowledge. So, if 
you can find out from the lumbermen in New Hampshire whether 
the industry is a paying investment or not, you will do better than 
Ican, gentlemen. I don’t know about the Connecticut men. Cer- 
tainly, Mr. Bronson has the information and he is generous with 
it here to-day. We outside the inner circle are in the pioneer stage, 
seeking useful knowledge pertaining to forestry and its branches, 
especially harvesting. We are into it and I don’t know how we 
are to get out of it. 

Foresters say that, “‘ to obtain the largest returns from an invest- 
ment in growing timber, it should be cut when it is financially 
mature. This is when the per cent. of increase in its stumpage 
value begins to fall below the interest rate obtainable from another 
investment of equal security.”” This principle of financial matu- 
rity works out thus in our forests, — that trees full grown have 
not a uniform diameter. Trees of equal height and age range from 
8 to 26 inches diameter, breast high. I believe other-things be- 
sides diameter determine the mature tree. The parasite and 
moss-covered tree, the tree afflicted with bores, the dying tree, 
and the financially mature tree, should be harvested at the proper 
time, like any other crop. 

Do we not see from this the necessity for the individual or 
concern which has much growing timber to be ready with the 
facilities for harvesting? 

Proresson Hawtey. Our experience has been that water 
company’s men, while they can calk pipe in great shape, know about 
as much about working in the woods as some of the clerks in the 
stores. If any water company starts in to use their men in the 
woods, they have got to expect, I think, for the first five or six 
years to lose money on the proposition, because they may not be 
able to handle the woods work economically. 

I want to disagree with Mr. Bronson a little bit on the mill 

‘proposition. It seems to him, he says, that you don’t want to put 
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in a water-power mill, and he thinks you had better buy a portable 
mill. Now, if you are going to do anything on the mill question, I 
would advise putting in a water-power mill or renting a portable 
mill. I don’t know just how it is up in New Hampshire, but in 
the southern part of Connecticut it is certainly an easy proposition 
to rent a-portable mill. We find that we can get the most from our 
timber by renting a mill, having the sawing done at so much a 
thousand by the owner of the mill, and checking him up to see 
that we get what he saws. I would recommend renting a mill as 
the cheapest for the present. Or else, instead of putting in a 
portable mill, putting in a water-power mill. Since the tract con- 
tains a string of ponds, furnishing cheap water transportation for 
logs, it would be possible to bring the logs to a water-power mill, 
situated on one of these ponds, without heavy costs for teaming. 
It seems to me that a stationary water-power mill would be 
cheaper to run and keep in repair; and being more carefully 
housed would last longer than a portable mill. 

Mr. Sutirvan. I must take issue with the professor with 
regard to the labor question. We thoroughly believe in reci- 
procity with Canada, and we have some of the best French Cana- 
dians in Nashua I ever saw. They are all natural-born woodsmen, 
and what they don’t know about wood cutting and harvesting 
isn’t worth knowing. I am only an infant in this matter. They 
have opened my eyes, and shown me a great many things. We 
have had the government forester up there, and he said, ‘‘ Those 
fellows know their business.’”’ That is the kind of labor we have, 
and they know the wood business and the forestry business. from 
A to Z—that is, without the technicalities which are now thrown 
around it. They can tell you almost anything you want to know. 
They are certainly able to cut and saw and take care of the by- 
products and all that, and as for harvesting cord wood, you can’t 


beat them. 
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VIBRATION IN HOUSE SERVICES. 


TOPICAL DISCUSSION. 
[March 9, 1910.) 


THe PresipENT. The members have been requested to present 
verbally any practical questions for discussion, and any member 
having anything he would like to bring up for discussion now has 


an opportunity to do so. 
The following question has been presented by letter from Houl- 


ton, Me. 

“ We have a Goulds Triple-Geared Pump with rawhide pinions 
installed at our station, capacity 1000 gallons per minute. We’ 
are very particular to keep all the valves in good order, but are 
troubled with a vibration, which sounds like the gears on the 
pump, in the residences located on the two 10-inch mains within 
1 000 to 2 000 feet from the pumping station. On some services it 
is hardly noticeable, while on others it is very annoying. We have 
tried pressure reducers and air chambers with a little effect, but 
they do not remedy the trouble.” 

Can any one tell us what the trouble is at Houlton? 

GEORGE F. Merriuu.* I suggest the possibility that the air 
chambers they have may be too small. We had the same experi- 
ence on our pump at Greenfield. We found that the air chamber 
would fill with water, but by forcing air into it with an air pump we 
partially overcame the trouble. 

SamugEt A. AGNEw.{ I would like to know where that water 
comes from. Is it from driven wells? I have had some trouble 
with my pumps that way, and have always found air in the water. 
As soon as the air came along, the gears: began to rattle, but as 
soon as I got the air out of the water the rattling of the pumps 
stopped. I ‘have noticed this in my pumps especially when the 
vacuum is running high — 25 inches or thereabouts. 

Mr. F. H. Hayes.{ One of the troubles we have found in our 


* Superintendent of Water Works, or og Mass. 
+ Superintendent of Scituate Water er 
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pumping station has been obviated, as Mr. Merrill says, by putting 

on air chambers and putting them on large enough. That helps a 
little, and then, as Mr. Agnew says in regard to air coming in with 
the water, if the chamber does not fill the plunger of the pump will 
hammer, and the hammering may be what is the trouble, possibly, 
more than the noise of the gears. Sometimes an air pump, by 
forcing air into the discharge chamber, will overcome that trouble, 
but the rawhide pinions ought to stop some of it. Is it a direct 
connected pump? 

THE PresipenT. ‘“ Triple-Geared Pump ”’ is all the letter says. 

Mr. Harss. Do you know how it is driven? 

THE PRESIDENT. I do not. 

Mr. Hayes. We have considerable trouble where we have had 
direct-connected pumps, that is, with an end gear from the motor, 
and we have overcome that with belting. 

Cuarues N. Taytor.* This discussion interests me, because I 
have the same trouble. I am interested in a system of water 
works at Orono, Me. The pump is run by an electric motor. It has 
been installed about four years and we have had a great deal of 
trouble like this. We have enlarged our air chamber and now have 
a very large one, so that our trouble is not as great as it was. But. 
at times the pounding is so great that on some lines the customers 
have to shut off the water at night in order to be able to sleep in 
the houses. I have another system at Milo, Me., and a few days 
ago I got a letter from a customer stating he had been obliged 
to shut the water off entirely, as he could not endure the noise. 
He had just had a new copper boiler put in and the pounding was 
so severe it pounded the top of the boiler right off. The worst. 
trouble is on the higher level, where the pressure is the least, as 
the air evidently gets up there. Three boilers are said to have 
burst on this one street, although they had been tested to 200 
pounds’ pressure before they were installed. The nominal water 
pressure is only 40 pounds on this highest street, although at the 
pumps we have a pressure of about 100 pounds. I have been al- 
most helpless to know what to do in regard to this trouble and I 
hope to get some information this afternoon regarding it. 


* Contracting Engineer, Wellesley, Mass. 
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Frank L. FuLtER.* There was considerable trouble at Marble- 
head at one time. We had a duplex pump of about 1 000 000 
gallons’ capacity, and when the pump was in operation there was 
a great deal of noise at a point two miles away. I don’t think the 
trouble lasted a great while. In the upper part of the building of 
the Forest River Lead Works, which was on this same system, 
there was a great deal of pounding in the distribution system 
which was, I think, of 1-inch pipes. 

They tried in every way to get the air out of the system, but the 
trouble continued for a long time though eventually subsiding. 
These troubles are, I think, difficult to locate and the cause is often 
hard to determine. 

In my own house at Wellesley I have had periods when the 
pipes would “ chug,” as we call it, and rattle so that it would be 
very uncomfortable and unpleasant. I presume it is due to an 
accumulation of air, and after a while the trouble works out and 
the noise ceases. 

GrorGE F. Merrity. The way our trouble was obvi- 
ated was by tapping the air chamber and putting on a gage to 
indicate when the chamber was full of water. We found that the 
air chamber would fill with water in about an hour’s time and 
would then lose its efficiency. When this happens we force air 
into the chamber by means of a combination of check valves on 
the water end of the pump cylinder. 

Mr. H. L. THomas.t We have experienced precisely the same 
trouble that has been spoken of; like complaints of noise in the 
service pipes have come to us, and in a few cases occupants of 
houses have been greatly alarmed. We were at first perplexed to 
know the cause of the disturbance, and not until we took steps to 
put a water-column glass on the air chamber of the pump did we 
discover that this air chamber was filled with water. We have 
overcome the difficulty by admitting air into this chamber as often 
as necessary through a pipe connecting with the compressed-air 
starting outfit used in connection with our gas engine. Very 
recently, in response to a complaint that service pipes were again 
rattling, we found that through neglect on the part of one of our 
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engineers the air chamber had become filled with water as before; 
this was promptly forced out and the noise ceased. 

Mr. Hayes. If suggestions are in order, I would not follow out 
Mr. Merrill’s idea, for if you introduce air into the suction, the 
plunger is liable to suffer. If the plunger hammers, it goes all 
through the system. It is a matter of experience and experiment 
to know how much air you are carrying in the chamber, but you 
get better results by putting the air directly into the air chamber 
on the discharge than you do by letting it through the plungers. 
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Mr. MERRILL. I think the gentleman does not understand just 
how we piped the pump to accomplish the result. The water end 
of the pump cylinder was tapped, and a pipe with a gate valve was 
connected. This pipe was extended up to about the level of the 
top of the air chamber, connecting into a tee, with a check valve 
on either side, the branch from one side of the tee was connected 
to the air chamber and the other left open to take in air (Fig. 1), 
with the result that when the pump is running; if the gate valve 
on the water cylinder of the pump is opened, as the pump makes 
a suction stroke it takes in air through the check valve, and on the 
return stroke the check valve closes and the air is forced into the 
air chamber of the pump. In operation, a little water is forced out 
into the pipe which is forced up and down with each stroke of the 
pump and acts as a plunger. The gate valve can be gaged so that 
a very small amount of air can be taken in at each stroke. You 
can get the result without an air pump in this way. 

A. E. Martin.* I don’t believe that all these troubles are con- 
nected with pumping systems, for in Springfield we have this same 
chugging that Mr. Fuller has spoken of in Wellesley, with our 
gravity system, but I think perhaps more of those troubles -are 
connected with pumping than with gravity systems. In our cases 
we almost invariably find that some ball cock is loose and its danc- 
ing up and down causes the chugging in the house. 

Mr. R. C. P. CoccesHatu.t I have had a similar experience. 
Our department workshop in New Bedford is located about 1 000 
feet from the power house of the local electric railway company. 
Their feed-water supply is delivered into a large tank, the delivery 
being controlled by a large ball cock. At one time we were experi- 
encing frequent abnormal shocks, which were not only recorded 
on the pressure gage, but the noise from them could be distinctly 
heard at the shops. We suspected that this ball cock might be 
out of order, and, on investigation, this proved to be the case. 
It was rectified, and the trouble ceased. There is no doubt but 
that a difficulty of that kind will cause a great commotion on a 
gravity system. 


* Superintendent of Water Works, Springfield, Mass. 
+ Superintendent of Water Works, New Bedford, Mass. 
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REGISTERS FOR WATER METERS. 


ROUND MULTIPLE AND STRAIGHT-READING 
REGISTERS FOR WATER METERS. 


TOPICAL DISCUSSION. 
[April 13, 1910.] 
Mr. Georce A. Stacy.* Mr. President,—I would like to 
inquire what advantages a round multiple register for a water 
meter has over a straight-reading register, and, if there are none, 
why that kind of a register should be used. I think we should not 
tolerate anything about our works that inconveniences us, when 
there is something else presented which is decidedly an improve- 
ment. I cannot see, therefore, why we should be asked to use a 
multiple dial on the register of a water meter, when we have a 
straight-reading dial that does not present any of the complica- 
tions or difficulties in reading which we have with the other. 

I do not think any drummer would care to go into an engine room 

where the engineer has a straight-reading register for the revolu- 
tion counter of his engine and ask him to substitute a multiple 
dial, where he would sometimes have to use almost higher mathe- 
matics to find out how many turns his engine had made. 
_ If the two dials were to be put on the side of a wall, with good 
light where they could be easily read, I think that there would be 
no question under these conditions as to which we would use. 
When we come to consider, therefore, the position in which most 
meters are apt to be put, with the bad jlight and all the other 
difficulties of reading, it has always been a wonder to me why the 
meter salesman should even suggest the use of a round multiple 
dial. 

Mr. J. A. Trtpen.t| Mr. President and Gentlemen of the New 
England Water Works Association, — Speaking for meter manu- 
facturers in general rather than for myself or my company in 
particular, I should say in answer to Mr. Stacy’s question, that as 
a simple business proposition we try, if we make two types of a 


* Superintendent of Water Works, Marlboro, Mass. 
+ Of the Hersey Manufacturing Company, Boston, Mass. 
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thing, to find out which is wanted, particularly if preference is. 
anywhere near evenly divided. There is’ a large difference of 
opinion upon this question; for the round dial still has a great 
’ many warm friends; while a great many people prefer the straight- 
reading dial. That is why we ask whether dials shall be the old 
style round reading, or straight reading, for we, as manufacturers, 
feel obliged to find out what kind is wanted and to be ready to 
furnish it. 

It is very true that some of the companies incline to one kind 
and some to the other, and so unless a particular kind of dial is 
specified with the order, one company will send out round dials and 
another company will send out straight-reading dials. Often- 
times it resolves itself merely to a question of judgment as to 
which kind is really wanted. 

Mechanically, of course, there is this difference. The old 
round-reading dial is a perfectly simple piece of gearing, an entirely 
rudimentary piece of mechanism. There is nothing to it but a 
plain train of gears. 

The straight-reading dial, on the other hand, operates on an 
intermittent system, or what is called a mutilated system of 
gearing; that is to say, the teeth are not continuous all the way 
around the wheels as they are in the simple round train, but are 
mutilated, several of the teeth being missing, thus giving the 
intermittent motion. This form of gearing is not as simple as the 
plain train, and under certain conditions is more liable to be 
clogged by dirt and by corrosion. The old plain round train will 
therefore operate, and will continue to operate, as you all know, 
under conditions which will put the straight-reading train out of 
business. 

There are other conditions, however, under which the straight- 
reading train will work satisfactorily for years, and that is where 
the gearing is thoroughly protected from dirt, corrosion, vermin, 
and moisture. These conditions presuppose that, among other 
things, the dial glasses shall remain intact, and I imagine that one 
of the reasons why Mr. Stacy has met with success in using 
straight-reading dials is because he has been careful to see that 
broken glasses are promptly replaced. 

Coming back now to the first proposition, a meter manufacturer: 
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furnishes one man with round-reading dials because he likes 
them — very likely because he has found them very nearly fool- 
proof except for reading, as Mr. Stacy has just called to your 
attention; and he sells to another man straight-reading dials be- 
cause perhaps he makes it a point to see that they have rather 
more than ordinary care. 

Tue PresIDENT. The man who reads the meters for our depart- 
ment has complained that with the straight-reading dial when 
a figure is partly over he cannot tell what the reading is. 
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CLEANING WATER MAINS. 


TOPICAL DISCUSSION. 
[April 13, 1910.] 


Mr. E. C. Brooxs.* Gentlemen,— As some of you probably 
know, I gave at a previous meeting our experience at Cambridge, 
which was very slight. I understand that the practice of pipe 
cleaning prevails quite extensively in the West and in the South; 
and in those sections very long lines of mains have been success- 
fully cleaned and at a very trifling cost, compared with the cost 
for relaying. 

We in Cambridge have only had the experience of cleaning 
1 800 feet of 6-inch pipe, which had been in use for about thirty 
years. It was cleaned at a very slight expense and very effectively. 
I see no reason why the practice could not be well applied to a great 
deal of our pipe in New England, especially in the older works. 
I might say that we have a supply conduit some three miles in 
length with which we are contemplating doing something of this 
sort during the coming season, should we be fortunate enough 
to get an appropriation for it. I think it can be very easily demon- 
strated that it would be money well invested. 

Mr. F. A. McInNEs (by letter).t Boston’s experience in cleaning 
water pipes by machine was in 1884, long before my connection 
with the water department. I have gathered the following facts 
in regard to the experience gained at that time. The pipes were 
cleaned satisfactorily, and their capacity to deliver water was 
greatly increased, but the expense was prohibitive. The greater 
part of this expense arose from the fact that every service pipe 
was clogged up in the operation. Another trouble was that the 
machine then used would not pass through gates or Lowry hy- 
drants on the line of pipe. No doubt this difficulty would not 
obtain with a modern machine. As a man who worked on the 
cleaning expressed it to me to-day, ‘‘ It took an army of plumbers 


* Superintendent of Water Works, Cambridge, Mass. 
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to follow the work.”’ Personally, I have no doubt that pipes can 
be successfully cleaned by modern methods when the material to 
be removed consists principally of silt, mud, or something of that 
nature. There is more doubt, however, of the economy of the 
- process when the material in the pipe is largely composed, as it 
is in Boston, of tubercles partly formed from the metal of the pipe 
together with sedimentary deposits. In our case, the material 
scraped out would be harder and much more likely to make 
serious trouble with services than would be the case if the iron 
were less affected by the water. 

I was informed this summer by officials of the Louisville, Ky., 
water works that pipe cleaning is an unqualified success in that 
city. They now do the work themselves at a cost materially less 
than that charged by the pipe-cleaning people. 

Mr. Brooks. I would say, Mr. President, in regard to stopping 
the services, that this street where the main was cleaned is a 
residential street, and I do not think we had trouble on more than 
three or four supplies on the street. That trouble was only tem- 
porary. It was easily remedied by putting a force pump on to the 
faucet and forcing the material back into the main. 

Mr. McKenzie. I want to ask Mr. Brooks if there isn’t any 
trouble from this pipe-cleaning machine catching on the plugs 
that as a rule project an inch or half an inch inside the pipe. 

Mr. Brooks. The sheet steel scrapers of the pipe-cleaning 
arrangement which was used were so arranged that they would 
bend and give way before the end of any service cock, and we had 
no trouble at all. There were many supplies in the street, and 
there was no instance of any damage to any one of them in any 
way, shape, or form. j 

Mr. F. T. Kemsue.* I would like to ask Mr. Brooks whether 
he found any tuberculous growth in any of the pipe he cleaned? 

Mr. Brooks. I should day there was nearly a tip-cart load of 
tubercles came out of this 6-inch line. 

Mr. Kemste. [I had an idea that anything which would take 
off the tubercles might trouble the corporation taps, but it appears 
that it didn’t. 

Mr. Brooks. You understand that now, in scraping, they 
* Secretary New Rochelle Water Company, New York. 
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allow a good generous jet of water to flow through, and, in fact, in 
most cases they drive the scraper with the water pressure behind, 
and that tends to keep the light stuff going ahead very rapidly. 
Unless there is water being drawn, or the attempt is being made 
to draw it from the main at the time, I don’t see that there is much 
tendency for the material to be drawn into the supply pipes. 

Mr. Kemsie. Did you use one: of these pipe-cleaning crews, 
or did you set up a plant of your own? 

Mr. Brooks. The company sent their men. 

Mr. Rosert SHirRtey.* I saw them cleaning pipe out in Louis- 
ville, and it was mostly mud which came out of the pipe. There 
was so much of it that I asked if it was a sewer. So the gentleman 
with whom I was speaking took me one side and said, ‘‘ Between 
you and me, the people think it is a sewer, but it is really the 
water main. [Laughter.] I saw them get out a baseball and a bat 
[laughter], but the most of the material was mud and silt. 

Mr. ALLEN Hazen.t A few years ago I had an opportunity 
to see the work of pipe cleaning carried out on some pipes which 
had been cleaned through a long term of years. I also had an 
opportunity to study these pipes and note about what they were 
doing. The coating had largely disappeared with repeated scrap- 
ings, and the pipe corroded rapidly and the cleaning had to be ~ 
repeated at frequent intervals in order to keep up the carrying 
capacity. 

One of the most important things connected with the procedure 
was that part of the iron that became corroded always went into 
solution in the water. This iron came out in the services in the 
city, producing what is called the “ red-water ”’ trouble, and in 
this case it was rather serious. Cleaning the pipes seemed to be 
clearly an important contributing cause of the red-water trouble 
in this case. 

THEODORE A. LEIsEn, Esq.t (by letter). The Louisville Water 
Company, of Louisville, Ky., has cleaned over one hundred 
miles of water mains during the past two years. This work em- 
braces mains varying in diameter from 4 inches to 16 inches, the 


* Of the Chapman Valve Manufacturing Company, Indian Orchard, Mass. 
t Civil Engineer, New York City. 
t Chief Engineer and Superintendent Water Company, Louisville, Ky. 


376 CLEANING WATER MAINS. 


greater part of the work having been confined to 4-inch and 6-inch 
lines. Part of this work was done under contract with several 
different companies and part by the regular force of the water 
company. 

Owing to the excessive turbidity of the Ohio River water a large 
amount of silt was deposited in all of the water mains throughout 
the city, and as the filter plant was placed in successful operation in 
July, 1909, it was thought desirable to clean the greater portion 
of the distribution system for sanitary reasons, and it was also 
found necessary to clean them in order to provide a better supply 
in many sections of the city, both with a view to fire protection and 
for general purposes. The results have been very satisfactory, as 
the carrying capacity of the mains in many cases has been more 
than doubled, actual tests having shown a gain of from twenty-five 
per cent. to over one hundred per cent. in the flow through mains 
after cleaning. While the removal of the silt was the main object 
sought for, it has been found that a large amount of tubercles 
have been also removed. 

The work of cleaning does not appear to have materially dam- 
aged the inner coating of the pipes, as evidenced by some sections 
cut out after the operation of cleaning, which show a compara- 
tively clean well-coated interior. No trouble has been experienced 
in damage to the taps cr ferrules. There has been some trouble in 
having the service pipes clogged temporarily after cleaning, due 
principally to the fact that the services were opened during the 
time of actual operation, thereby tending to draw a mass of tuber- 
cles into the service pipes. Where this has occurred a force pump 
on the service pipes invariably removes the material, thereby 
remedying the trouble at a very slight expense. 
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SECONDARY WATER SUPPLIES, THEIR DANGERS 
| AND VALUE. 


TOPICAL DISCUSSION. 
[April 13, 1910.) 


Mr. E. E. LocurmwcGe.* Mr. President and Gentlemen of the 
Association, — All that I will attempt ‘to do to open this discus- 
sion will be to make a statement in regard to what these 
secondary supplies are, and then let some of you who have had a 
great deal more experience with them than I have had say some- 
thing about them. __ 

The secondary supplies to which objection is raised are those 
supplies which are taken from unprotected or polluted sources and 
pumped directly into the same mains that are used by the city 
for their regular supply pipes, thus bringing in the possibility of 
the use, by regular consumers, of a water which is unprotected 
and usually polluted. A city may spend several hundred 
thousand dollars to develop a very clean watershed, guarding 
against all pollution as we do in Springfield, and then filtering 
besides, so as to obtain a water which we want to be regarded as. 
thoroughly safe at all times. There are within the city, along 
some river or other water courses, several factories which are 
willing to take all the water they need from the city and pay for 
it, but which have their system of piping within the mill supplied, 
perhaps, from a polluted source which is separated from the pipes 
which furnish them with the city water only by a check-valve. 
They pump this polluted water against this valve in case of fire, 
which is the demand on the part of the insurance people, or for 
the purpose of securing additional water for a portion of their use. 
If, for example, the city pressure is 60 pounds, and the fire service 
to be developed is 100 pounds, when this pressure is developed by 
the pump taking the water from the river or other unprotected 
supply, the check-valve is closed, as the pressure is greater on 
the mill side. 

In the case where the city pressure is ordinarily high enough for 

*Chief Engineer, Springfield Water Department, Springfield, Mass. 
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fire protection, as it isin Springfield, but drops down occasionally, 
as it has twice during the past year, they would again be required 
to put up the pressure of water against a check-valve so as not 
to pump it through the mill and outside. r 

The objections to this system come in the seating of this valve. 
You all know the way in which any valve will seat, even a valve 
with carefully prepared faces that have to be driven home. Tu- 
bercles and growths, or any small stick, refuse, stones, or sand, 
which get into the pipe at the time of laying, or at any other time, 
getting on the face of the valve will prevent its perfect closing. 
This has been obviated in part, in recent years, by a system of 
double check-valves. We have none of these in Springfield, so I 
cannot speak very intelligently as to their practical working. I 
think in practice there will be none to deny that the old check- 
valve is a fairly dangerous mechanism. 

Here we have, then, the-matter stated simply: The piping in the 
mill is the piping through which you must furnish them the water. 
The mill is required to have an additional supply, on account of 
the insurance rate, and the question becomes purely one of ex- 
pense, as to whether those same pipes within the mill should be 
utilized for the fire supply, and if so, whether they should be 
supplied with pure water which you can furnish, or see that is 
furnished, as a secondary supply, or with a polluted water. The 
question then, to state it broadly, is simply one of fire protection. 

What then, can be done to enable this secondary supply to be 
used, and what can be done to safeguard the interests of the con- 
sumers? I should put down as the first duty of the water-works 
engineer or superintendent that of furnishing water that can be 
relied upon to their users. If you are expending a good deal of 
money to make a supply safe, you should see that it is safe at all 
times. Therefore you must see that polluted river water does not 
enter the pipes of your system outside of the mill, leaving out 
for the present all discussion of the use within the mill. I believe 
that this problem will work itself out within a few years, and new 
methods will be devised’to prevent the possibility of this extra 
pressure forcing water by the check valve. 

In talking with some of the representatives of the various indus- 
tries in Springfield, I find that nearly all of them are heartily in 
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accord with the water board. They do not want to do anything 
which will endanger any of their employees or endanger the city. 

Of the 62 Springfield industries that I studied, only 5 check 
against the city water at the present time with water from a 
polluted source, — Connecticut, Mill, or Chicopee rivers. The 
whole question is on those of that character. These 62, outside 
of the 5 which do check, including some of our largest industries, 
have developed their secondary supply for the sprinkler system 
and fire hose by means of tanks on the roof. The department 
can meet such cases at least half way. It can agree to furnish 
free all of the water which is to be used for fire protection, if 
the mills will eliminate their other supply, and this will in a 
large measure remove the objection on the ground of additional 
expense. 

Another class of users are those who regularly use water from 
the river or nearby supply and have an auxiliary branch that can 
be drawn from the city mains. In such cases, for example, a 
certain large power plant, which does not use the city water unless 
the private supply is short or there is something wrong with the 
pump, double positive valves can be arranged with an open tap 
between, which under proper inspection, I believe, can be made to 
serve the purpose. 

In one of the main cases which I studied, and one which bothered 
me most, on presenting the matter to the insurance companies, I 
was told that it simply came to a matter of putting in a separate 
tank, and a portion of the pipes separately, which would supply 
with the city water all of the sprinklers from the tank. I was 
assured by them that such an arrangement would make no differ- 
ence in the rates. 

In regard to the reasons for keeping out the outside water, I 
don’t know that it is necessary to say much. The chief water- 
borne disease that we can find definite records of, and that we need 
to look out for, is typhoid. In one plant in Springfield, where 
there is a check-valve, I find that warnings have been posted that 
the water is not to be used, because this danger is recognized. In 
this same plant they have had one case of typhoid which they lay 
to this source. 

There have been a number of specific cases where the check- 
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valves have failed to operate, and one of them was a recent case in 
Chicopee, where the check-valve failed to properly keep out the 
water from the river. 

The insurance men have met us more than half way in every 
instance, and have been alive to the situation and willing to do 
‘what they could to better the conditions. I believe that they all 
will shortly come to our assistance in the elimination of the evils. 
The very fact that those industries which are located where they 
cannot get the city water have been taken care of by them, seems 
to me a fair argument that if they should want water regularly for 
fire protection they should have it in an independent system. 
Even though the development may be slow, it is sure to come. 

THE PRESIDENT. We had hoped to have Mr. Thomas with us 
to-day, to tell us something of the experience they have had with 
check-valves in the city of Lowell. As he is not here, perhaps Mr. 
Sullivan, of Nashua, who was in Lowell at the time, can tell us 
something about that experience. . 

Me. WiuuiAM F. Suttivan.* Mr. President, I am afraid I shall 
make a poor substitute for Mr. Thomas. Probably many of the 
members of this Association are somewhat familiar with the 
circumstances at the time referred to. Iam not going to be very 
specific about names or places, sufficient to say that the failure of 
a check-valve kept a number of people on the run for quite awhile. 

The facts, in regard to the Lowell case, are that back in 1849 
the Locks and Canals Company, which is a sort of parent corpora- 
tion supplying water power, fire service, engineering, etc., to the 
larger corporations, constructed a reservoir to supply water to the 
mills. In 1871 the city of Lowell put in a municipal supply, the 
city’s low service reservoir being about 50 feet lower than that of 
the Locks and Canals. About 1876 the city laid a large supply 
pipe practically parallel to and adjacent to that supplying the 
large corporations. Since 1876 the mills from time to time put 
in 17 connections with check-valves of different designs, 15, 12-inch 
and 2, 8-inch, I believe. 

Matters went along smoothly until about 1903, when a fire 
occurred in one corporation. It happened on a Saturday night in 
the summer time, when many of the mill officials, familiar with 
* Engineer and Superintendent, Pennichuck Water Works, Nashua, N. H. 
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details, were on vacations. Things got a little bit confused. The 
yard hydrant service and sprinklers drew upon the corporation 
supply so much that their pressure dropped below the city pres- 
sure, thus letting in'the city supply in large quantities through 
these different checks. The fire was extinguished, and an engineer 
in one of the mills started up a fire pump. The canals were drawn 
off, and it is said that the suction for this fire pump was in a small 
basin under one of the mills and within afew hundred feet of a 
sewer outlet. Again it was contended that after the fire was out 
the fire pumps could neither replenish the water in the corporation 
. Teservoir nor increase the pressure on the corporation lines. In- 
vestigation showed that one of the 12-inch checks failed to work 
properly, and that the pumpage had been going back through the 
check-valve for an uncertain period of time. I believe nobody 
dared to say, or wanted to say, how much water passed backwards 
through the faulty check. Of course just as soon as it was found 
out that the check did not operate properly, the gate was closed. 

Whether from the result of that mishap or some other cause, the 
typhoid fever cases jumped from an average of less than 2 per 
week to 75 the third week after. The city authorities blew out 
the mains and had the State Board of Health investigate, and 
samples were taken at different parts of the city for chemical and 
bacteriological examination. Some months afterward a well- 
known old-time lawyer in the city, who claimed he was affected 
by drinking city water on the day following the fire, sued the 
city and the Locks and Canals jointly, and wanted a trial by jury- 
It is said that somebody else thought justice would be served by 
other means, and I bélieve it was actually said that some of the 
defendant’s witnesses fled from the process server. Some jocosely 
remarked that they were fugitives from justice. 

After a while, like “‘ Jarndyce and Jarndyce,”’ the case went 
before a master in chancery, and I understand there it reposes. A 
great array of legal, engineering, and expert talent have been 
talking on this check-valve ever since. 

Some years after the entry of the case the plaintiff died, and his 
administrator took up the case, and is still prosecuting and waiting 
for a decision. Whether this man ever drank water and contracted 
any ailment at that time is up to the Court to say. Some of us 
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have our own opinions which it might not be right to express at 
this time, as it might appear to be prejudging the case. Never- 
theless, the board of health records show at that time an increase 
from less than 2 to 75 cases of typhoid per week. I do not say 
these cases were caused by the water. I don’t dare to! The case 
isn’t settled yet. 

It was somewhat customary, years ago, to connect secondary 
supplies with the primary supplies in such a way that the secondary 
supply could be pumped directly into that of the city or town. 
City and corporation officials believed that such a union was of 
mutual advantage. The corporations would get the benefit of the 
city supply and the city would get the benefit of the corporation 
supply and pumps, in case of a breakdown or shortage in the city’s 
supply. That was before the time of water sanitation, filtration, 
_ and purification. Times and methods have changed and the 

method of by-passing a check-valve and having a sealed gate in 
the by-pass, of by-passing a gate with a check-valve, is a practice 
not commonly adopted now. Of course with the by-pass the 
personal element always is present, and the gate after operation 
might not be closed absolutely tight, and during a fire test there 
would be liability of a large or small stream of polluted water 
getting back into the city mains. 

In Nashua, within a comparatively short time, there was a cor- 
poration which had a 12-inch fire pipe with a 12-inch check-valve. 
As is customary, the insurance inspectors came around at the 
regular interval for inspection. One of the things they do is to 
try out the yard hydrants, etc., with city water. As we do not 
charge them for it, it is a case of let them blow away. 

The next step is to try the fire pump. On this occasion, we got 
a hurry-up call. They couldn’t increase the pressure over the 
normal, which ordinarily they ought to increase by forty pounds. 
We shut the gates and blew off the mains adjacent to the mills. 
Casually we were informed there was some intestinal sickness, but 
_ wernever saw or heard of it. The people who lived in proximity to 

the mills didn’t know anything about the test or the cause of the 
sickness, if there was any. The insurance folks, the corporation, 
and ourselves were content with the old adage, ‘‘ Least said, 
soonest mended.’”’ We cannot, nevertheless, shut our eyes to the 
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fact that such occurrences are a menace to city and town supplies. 
Inspection of this check-valve when the cover was taken off, 
showed that the flapper was locked up, being wedged with 
tubercles. This check had been infor over twenty years and had 
never been examined. 

In another New Hampshire city there was an arrangement by 
which the corporation fire pumps could pump into the city mains. 
The mill agent is reported to have said that such an arrangement 
was at the request of the city authorities. They had _a fire that 
lasted many hours, and the fire department officials opened or had 
opened the gate connecting the city with the corporation and 
requested the mill people to pump into the mains. This was all 
unknown to the superintendent of the water works. The inevi- 
table result of such action was a large dose of polluted water, much 
sickness, and fear of a typhoid fever epidemic. 

On the smaller connections to buildings, factories, and mills 
supplying water direct to boilers, what superintendent of water 
works has not found that the check-valves do not hold? Generaily 
the result is loss of water in the boilers, twisted and distorted disks 
and pistons on the meters. 

In Nashua we are trying to divorce primary and secondary 
supplies absolutely. We believe it to be an unholy alliance. We 
have divorced most of them except where the corporations and 
insurance people have met us halfway by compromising and 
putting in safety devices. I want to say right here that these 
insurance men are thoroughly trained and on to their jobs all the 
time, and when you run up against them, you run up against some 
of the brightest and smartest fellows in the business. Where we 
are unable to absolutely separate the supplies on account of real 
hardship and expense, we allow double check-valves. We say that 
the supplies must be separated. If an agreement is not reached by 
means of double checking, we cut off.the supply. 

After the failure of the check-valve at Lowell, the corporations 
increased their pipe capacity from their reservoir, and are now 
self-contained, as it were, and can take care of themselves inside 
the mill yards. The city of Lowell increased the number of hy- 
drants outside the mill yards. 

Whenever there is a chance of polluting a city supply, I believe 
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such changes are imperative. If corporations do not want to 
assume the entire responsibility of a fire supply, and are desirous 
of continuing a secondary supply in union with the city’s, let 
them build tanks or reservoirs of ample size and capacity, and 
keep them filled with the water furnished to the inhabitants, the 
water works to adopt rules regarding drawing off, cleaning, etc. 
Let them take this reserve supply, fill up their tanks and run 
their fire pumps with city water, and not with polluted water. 

As I have said, we have compromised and put in the double 
check system. In addition to double checking, we also want a 
check on the water passing through the fire pipes. Our method 
is to put on a straight commercial check, not the kind that sticks. 
Back of that, towards the inlet, we put on a Hersey detector 
meter. On the side and around the checks we have a testing 
apparatus so arranged that we can increase the pressure on either 
check and tell from the gages if any water is going back. The 
telltale meter on the detector informs us if the flapper is off its 
seat. If the water is going forward, it is up to the mill officials to 
look into the matter. If it is going backwards, it is time for the 
water works people to stop it. There is also an electrical connec- 
tion to a bell which will ring in case of the failure of a check-valve. 
This was worked out in conjunction with the insurance people for 
these particular places, and no doubt could be employed under 
similar conditions elsewhere. : 

You probably heard Mr. Coggeshall, of New Bedford, tell 
about the salt water being pumped into his mains, causing the 
water in the fire engines boilers to foam. I am half inclined to 
believe, as Mr. Brooks once remarked, that check-valves were the 
invention of the devil! The members of this Association once 
visited a valve factory where they also manufactured check-valves, 
and there were some fine goods on exhibition. I went over to a 
6-inch check-valve that had the cover off. It was soon after the 
Lowell affair, and I was curious, and desirous of learning some- 
thing about check-valves. I pulled up the flapper and it stuck. 
I.pushed it down again and pulled it up. Again it stuck. Several 
other gentlemen came over to where the check-valve was and 
looked it over carefully. I called the attention of the superinten- 
dent, who had recently taken charge. He saw at a glance that 
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there was something inherently wrong in the design and con- 
struction of that check-valve, and immediately ordered that par- 
ticular exhibit to be shelved. 

I have often wondered how many check-valves of that design 
were in use, and if every time water was forced through them in 
large quantities so that the flapper was raised to its full height, 
if it would stick. 

Another grievance against check-valves has been that they have 
been put into the ground without a chamber or manhole, and quite 
often there is no record of their location. I have known cases 
“where the mill people were uncertain whether there was a check 
on the line. In such cases it would have to be determined by 
testing, and it would be almost impossible, sometimes, for the 
so-called oldest employee in the mill to locate the valve. 

Mr. E. C. Brooxs.* I thoroughly agree with Mr. Sullivan. 
I would say that in Cambridge we get over the trouble from a 
double supply very nicely by having inserted in the regulations 
for fire supplies that no pipe on the premises shall be so arranged 
as to take water from any other source than from the Cambridge 
supply. They have a number of brick or concrete cisterns of 
ample capacity, — 100 000 gallons, for instance,— with a 6-inch 
line running into them, and the fire pump is connected directly 
with the cistern, drips of every kind being excluded. I think in 
that way you can safeguard the secondary supply very well. 

In regard to check-valves, I would say that two are only twice 
as good _as one, and if one isn’t worth anything you can judge 
what two are worth. 

In regard to positive valves, which Mr. Lochridge spoke of, 
I had occasion some time ago, in connection with Mr. Williams, 
the chief mechanical engineer of the Boston Elevated, to arrange 
a system of piping whereby they could supply their boilers at 
the power station either from Charles River, the water in which 
since the construction of the dam has lost enough of its salinity so 
that it can be used for boiler purposes, or from the city water. 
By designing a 3-way cock, giving sufficient space between the 
openings so it would beimpossible to have the cock open on both 
supplies at the same time, it was easy to provide a means of 

* Superintendent of Water Works, Cambridge, Mass, 
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accomplishing that end without any difficulty. I think that the 
secondary supply always has its dangers, and that we ought to be 
on the lookout against fire pumps taking anything in the way of 
polluted water which is liable to be forced back into the mains. 

While I am talking about fire pumps, I would say that the fire 
insurance people have passed fire pumps as being in good condition 
when from the running of the pumps there has been a ram on the 
mains in the immediate vicinity sufficient to disturb the piping 
in the buildings of adjacent property owners, and that that could 
only come from imperfect suction valves; and that it isn’t always 
safe to say that because a pump runs it is all right. Unless you 
have got a gage on the suction side of your pump that is sensitive 
enough to show the variation in pressure, I don’t think you can 
judge really of the condition of the fire pump. I have had two cases 
recently where that has been the trouble. 

Mr. Joun J. Krrxpatrickx.* Mr. President, we have about 
100 check-valves located on services that were put in for the 
purposes of providing fire protection to our mills and factories. 
With but two or three exceptions have we found fault with the 
operation of those check-valves. Those two or three exceptions, 
however, have convinced us that the operation of the check- 
valve is most successful when there is a gate valve behind it closed 
tight. 

Last year, because of the changing of the grade at a railroad 
crossing, we had occasion to dig up 4 check-valve which was on 
the pipe line between the high-service section and the low-service 
section. We have a reservoir which supplies the higher elevations 
of the city that is called the High Service Reservoir, the lower 
elevations being supplied from other reservoirs. The check-valve 
was a small one, an 8-inch, and as we dug down to it we plainly 
heard the water passing through from the higher pressure to the 
lower pressure. When the check-valve.was pulled out it was 
found to be so corroded and filled up with silt and rust that it 
would not close. That check-valve was not replaced, a gate 
valve being put there instead. 

The check-valves that we have on the services for the mills are, 
of course, put in by the mill owners, all of whom use fire pumps. 


* Superintendent of Water Works, Holyoke, Mass. 
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They pump water either from the Connecticut River or from the 
canal, the water in the canal coming from the river above the dam. 

The insurance inspectors, when they are making their annual 
tests, are required by our board of water commissioners to first test 
the fire pump. They do this after closing the gate valve that is 
located between the check-valve and the street main. After the 
fire pump is tested the hydrants in the mill yard are opened to let 
out any river or canal water that may be in the sprinkler system 
at a higher elevation than that at which the hydrants are laid. 
This water will run out slowly, as the pressure seldom exceeds 
12 or 15 pounds. After that operation the hydrants in the mill 
yard and the sprinkler outlets are opened; and the whole system 
is flushed out with city water. 

The insurance companies have show- a disposition to comply 
with the rules of the water board, and up to date the inspectors 
have done re they were requested to do while making 
their tests. 

Mr. Ermon M. iia * Here in Hartford we have nine plants 
the pipes of which are fitted with double check-valves. There are 
altogether 13 of these double check devices in use here, one of the 
plants having 3, two others having 2 each, and six having 1 each. 
I want to pay a just tribute to the insurance men and to the 
manufacturers for the manner in which the placing of those valves 
in our city was effected. The matter was adjusted most har- 
moniously, all parties working together with the very best will and 
intention towards the water department, and the consequence was 
the whole thing passed through with absolutely no friction what- 
ever. There was some delay in getting the devices installed. In 
some places the construction was very expensive, and there was 
some delay in getting the necessary fittings and appliances; but 
otherwise everything went very nicely. 

The conditions here in Hartford, in some respects, are unusual. 
We have to our credit the statement of the local board of health 
that no case of typhoid fever has ever been directly traced to our 
water supply. But the fact that Hartford has had no typhoid 
fever epidemic is no proof whatever that it may not have one, 
because they do occur in other places. During the time that we 
* Distribution Engineer, Hartford Water Works, Connecticut. 
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were installing these new check-valves, an old type of check- 
valve was taken out, which gave evidence of having leaked con- 
siderably; it was one which had been used between the polluted 
supply of the Park River and our regular city supply. 

We have established the custom here in Hartford of testing 
the valves monthly. We have an engineer who goes around and 
tests each one of them every month, and the manufacturers very 
gladly bear the expense of it. 

I thought that just a word regarding the check that we use here 
would be interesting. We use a special check, one which was 
settled upon between the water department and the insurance 
men, and it was made by the Pratt & Cady Company. Iam very 
glad that Mr. Robert Shirley, the former engineer of the Pratt & 
Cady Company, is here this afternoon. I think he will be glad to 
say a few words regarding the construction and design of this 
check, and I believe you will be interested in listening to him. 

Mr..Rosert SHirtey.* This check-valve, as Mr. Peck has 
said, had to be satisfactory to the insurance people and to Mr. 
Peck himself. We had found from experience that a properly 
made rubber disk had good lasting qualities, as we had taken 
samples of disks from different valves which had been in use for 
fifteen years, and they were in good condition. So we decided to 
make the disk of rubber. It is very seldom you can find a standard 
check tight — by standard, I mean a regular commercial check 
bought in the open market. It is almost a physical impossibility 
to make and keep it tight under low pressure, and these valves 
generally work under low pressure as far as the disk is concerned. 
For instance, if the city pressure is 80 pounds, and the pumps 
maintain 90 pounds, the pressure holding the disk to its seat 
would be 10 pounds. It is important, therefore, that the check 
should be tight when tested, with practically no pressure against 
the disk. 

As you all know, it is the pressure against the disk which holds 
the disk to the seat; consequently, if you get a scratch on the 
brass face of your disk, your check is no longer tight. We found 
that under 50 pounds pressure, with a rubber disk bringing up 
against a flat brass seat, the check would leak, the rubber having 


* Works Manager, Chapman Valve Manufacturing Company, Indian Orchard, Mass. 
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little unevennesses on the face, but by turning the rubber off, we 
thought we could make it tight, yet it still leaked quite a little on 
low pressures. We then went to work and rounded the face of the 
brass seat of the check, and that allowed it to crowd into the 
rubber more, giving a perfect seat, so that at pressures under 10 
pounds the check was tight. The check was made with a large 
clearance around the disk, and the side plugs which support the 
arm or the hinge, as some manufacturers call it, was made to 
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project into the check at least 0.25 in. beyond the iron, so that- 
there was no chance for tubercles to form, or for corrosion to 
effect the working of the disk. The arm was made of solid bronze 
instead of the malleable iron or wrought iron or steel arm in 
general use in standard commercial checks. The disk itself was 
made of iron, with a cast-iron plate holding the rubber disk in 
place. It was found on examining the checks in some localities 
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that corrosion had taken place, and all over the rubber seat there 
were deposits of rust, which were liable to cause the check to leak. 
The design was then changed, so that the disk is now made of 
solid bronze, and the holding plate is also bronze, so that, as now 
built, all the inside working parts are bronze, and the danger from 
corrosion is eliminated. 

Fig. 1 shows a recent design of a check-valve, approved by the 
fire underwriters. 

Mr. Greorce A. Stracy.* I do not think our conditions in 
Marlboro would exactly cover this subject in the form of danger 
from pollution. 

We have quite a number of check-valves, under pressure from 
15 or 20 pounds up to 180. In our city we depend upon hydrant 
pressure entirely for our fire service. The city is rather uneven. 
The distributing reservoir is virtually in the city, and on the dis- 
tributing mains for domestic supply the pressure varies from 14 
pounds to 142. In the higher levels of the city, where some of the 
largest factories and buildings are, we have only 30 pounds. In 
passing from the old hand-engine protection to water works, we 
abandoned the use of engines entirely. About 1894 the insurance 
people, on account of the growth of the factories and the increase 
in the size of the buildings in other parts of this district, demanded 
either a higher pressure or steamers. The matter was taken up 
by the chief engineer and myself, and we submitted it to a com- 
mittee appointed by the city, and it was decided to put in a stand- 
pipe with three miles of independent mains to cover this district. 
Previous to the introduction of the standpipe we had introduced 
in every factory two sources of supply from different sections of the 
pipe line, so that if one section broke we could cut it off and still 
have asupply for the factory. When the high service, as we call 
it, was introduced, they requested that it should be connected 
with the sprinkler systems in that district, and here was a problem 
for us to meet. They wanted both supplies on at the same time, 
the one with 85 pounds pressure and the other with 30. In doing 
this we put a check-valve on the low-pressure supply in a manhole 
outside the factory (with an arrangement to test the check). The 
idea was to have them automatic, so if the high service was shut 
* Superintendent of Water Works, Marlboro, Mass. 
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off the low service would supply the factory. That was introduced 
in 1896. 

The distributing reservoir is on Mount Sligo, and immediately 
at the south end of the reservoir is the standpipe on a trestle 75 
feet high. The two distributing mains leave the reservoir grounds 
within 20 feet of each other, and at that point there is a cross-over 
pipe connecting the two together, for the reason that we wanted 
these three miles of main to be available for fire protection (by 
being supplied from the reservoir), supposing anything should 
happen to the standpipe, or that the pump should fail. I will say 
there is a pump there of a million and a half gallons connected 
with this high service, pumping directly to the standpipe and its 
distributing mains. In that cross-over pipe was a check with a 
gate valve on each side. In all our experience we haven’t found 
a leaky check-valve yet, although they have been tested many 
times. The inspectors shut off the high service, and then the low 
service, so the check-valves are open more or less. 

When we clean and paint the standpipe we shut the valve at 
the bottom of the standpipe, after emptying it, then if we have a 
fire, the fire pump or reservoir supplies what water is used, and the © 
check-valve or the cross-over pipe is opened and closed more 
or less. 

In the factories, from the closest tests we have made of them, we 
haven’t found a leaky check-valve up to the present time. These 
check-valves are of metal, seats and valves scraped in, made to 
special order. We have on the Worthington pump force main 
under 180 pounds pressure, a 16-inch check-valve, with four 
leaves in the valve, and that is absolutely tight. I have one 
check on the force main of the Blake engine that has leather faced 
valves, that has proved to be tight; but it has had to be renewed 
a number of times. 

We haven’t got at stake what the other people have, where the 
pumps are connected with polluted supplies; and notwithstanding 
the success that we have had with check-valves, if it were possible 
that a polluted supply of water was on the other side of a check- 
valve, I don’t think I should feel very easy about it, even with all 
my experience, with the present type of valve, which I believe is 
the best that can be made, for clear water. I know very well it 
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wouldn’t take but a very little to make one of these valves leak. 
But so far we have been very fortunate in the matter. 

In listening to the experience of others, and from what I know 
of the mechanical construction of valves, and from what I have 
learned from my experience and work in that direction, I think 
it resolves itself pretty near to this: So far as check-valves are 
concerned in protecting your water supply from pollution, where 
there is a polluted supply on the other side, it is a good deal like 
the answer that was given in this Association a good many years 
ago by an old water-works superintendent, who had been all his 
life in the business and had a vast experience. We had been dis- 
cussing how to keep water pipes from freezing in the winter, and 
we had heard all sorts of experiences, and at last we asked him 
for his experience, and what he thought was the best method to . 
keep water pipes from freezing. That was during a time when we 
had been having some very severe cold weather. He said, ‘ In 
my experience I have tried a good many things, all I could hear of 
and all I could think of, and I don’t know of but two methods, — 
either put them below the frost, or keep the water out of them.” 

Mr. Epwarp V. Frencu.* Mr. President and Gentlemen, — 
When I met the president this noon, he suggested that somebody 
was wanted to speak for the other side, and as he knew I was used 
to taking that position he said he would like to hear from me 
to-day, this being in line with a little previous warning.’ I think 
I have quite a task before me to bring out the other side of this 
question. I got a little anxious while Mr. Sullivan was talking, in 
spite of the kind remarks he made. It seems to me he has put 
the thing on the right basis when he tells us that this is a question 
of divorce. I think the “ divorce evil ”’ has gone on to a pretty 
serious extent already, and it may be that in this matter we ought 
to take some steps to check it. 

There are two sides to most any question, and it is desirable, 
as the president said when he asked me to take a little interest in 
this, to have both sides brought out. We may well consider that 
there are two functions, at least, of a public water supply, and I 
agree, as Mr. Lochridge has stated, that the most important one 
is the furnishing of pure water. But there are other functions, 


* Vice-President and Engineer, Arkwright Mutual Fire Insurance Company. 
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and I think nobody here will disagree when I say that an important 
function is the extinguishing of fire. It is for that reason that 
water systems are arranged with high pressures, following in the 
best practice what Springfield has recently done, and furnishing 
pressures that will give excellent fire streams all over the city. 
Large mains are then provided so we not only get good pressure 
but the pressure can be maintained with a large draft of water. 
Now, there is no use in doing this and then cutting off the largest 
benefit that can be obtained from fire service, if there is any 
reasonable way of avoiding it. It is on that side that I should 
like to speak for a little and attempt to bring out a few points. 

I think there is no one of us who would not feel that the arrange- 
ment of fire services must be made so that the danger of polluting 
the drinking water supply is practically eliminated. In taking the 
matter up in a good many cases with the mills having such pro- 
tection, they have all, in every case, agreed that as good citizens 
that was their first duty. The fact that conditions which have 
been so well described to-day exist in some places is easily ex- 
plained. It is not a great many years ago when the city of Lowell, 
as Mr. Sullivan told us, was taking its water supply from that 
same river, and there was then little impropriety in having the 
fire pumps draw from the same water which the city was taking. 
Our changing views as to the need of pure water, which have been 
quite recent, comparatively, have brought about the criticising of 
these older arrangements, which have not been changed, perhaps, 
as rapidly as our ideas as to the need of pure water have changed. 
So we may consider, first, whether there is not some easy and 
reasonable means of overcoming this danger, in a way that will 
practically eliminate it. 

We may first consider, then, what the danger really is. The 
ordinary fire system supplies automatic sprinklers and private 
hydrants, and the public water is connected to it, maintaining 
pressure on all this apparatus all the time. The automatic sprin- 
kler system, in order to do its work, must have a good pressure on 
it, with pipes of such size that, when the sprinklers open, every 
sprinkler that opens, be it two sprinklers or fifty, will get an ample 
supply of water. Then a secondary supply is usually necessary 
for two reasons: the first, to give additional water when a large 
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fire occurs. A supply from the public mains with, say, 700 to 
1 000 gallons a minute, delivered at good pressure, is a very good 
primary water supply for average conditions: but if a large mill 
gets well on fire, this is not at all enough water to cope with such a 
fire, and then an additional supply must come in. When a fire 
opens a great many sprinklers, it is necessary to put the additional 
water into those sprinklers and not depend exclusively on fire 
streams for fighting the fire. In order to do that, fire pumps are 
usually provided, taking water from some available source and 
discharging into the sprinklers and private hydrants, and supple- 
menting the public supply, so that the sum of the waters available 
from the public source and the private pumps is ample to cope 
with any fire likely to occur. 

In a great many places the public supply cannot give water 
enough. Mr. Lochridge has cited Springfield, and Springfield, 
perhaps, has almost the best — possibly the best — water 
supply for a city of its size in this country, not only in its quality, 
but in pressure and capacity; and the conditions there are ideal. 
They never can be reached in many of our cities. So that while 
in Springfield the secondary supply required may be much less 
in quantity than in other places, it is nevertheless likely to be 
needed and this does not relieve us in the other places from the 
necessity of a large and liberal secondary supply. It has in a 
number of cases, with publicsupplies of ordinary capacity, happened 
that steam fire engines and hose streams drawing from the town or 
city water have drawn down the pressure in the street mains so that 
there was little.or no water available for automatic sprinklers. In 
such cases there is need of a good secondary supply inside of the 
yard check-valves for the automatic sprinklers. 

The second reason for our secondary water supply is for dupli- 
cation of service, — not only to get more water but to get two 
strings to our bow, so to speak, so if one source of water supply 
fails the other one will be available. As our water-works systems 
improve, as our public systems are strengthened, the chances of 
breakdowns become less; but, as Mr. Lochridge has intimated, it 
was only a few months ago that Springfield, just before its new 
supply was turned on, was practically without water for two or 
three days in some sections. That is a condition which is not 


1 
| 
_ 


Z 
n 
Pp 
n 
— 
a 
a 
o 
— 


IE 
"8,09 O14 "yn 
*1d30 NOILOZGSNI ‘suapyuiudg 


“SJATVA OML ONISN SqueupAH OL 


| 


NOILOANNOD 


-uedo 
pue y yey) aas 
950)9 4e Ajayeipoww) “NOLLNYD 


4984 OF 
duind auy 4seys pue g jo 
ssoupyy O} 4 dwnd 
929504 puey asn pue 9 
‘seunsseud sepun Burysay 404 
J Moly J! pue 4909 


st H pue Buje; y 
Jou Sop WOU pur 
04 a8eB 41 pue 4 dip uedo 
eBeB ye spjoy aunssaud 

4009 

pue disp uedo pue y esoj> 


*ONILS3.1 GOHLIW 


' 
' 


9 


190d 
DION! 


180d 


“suoly!sod ur 

wue pue sadde}> punoue 43} 
pue 4eqqnJ 
puey wnipaw pesey oq 


tafuosg 40 aq O} 
~sSurysng pue ‘uid eSury ‘wue*prys 
pue Surpjoy 
‘osip'Suis yeas ayy auinbas apew 

* yoiym sapun ay) 


aunssaud 


*}!0 aurysew pue seded ejj1uew 


Burnoway Of 


“Auesseveu 41 Sosip 

uee|> 

AlyBnosoyy pue 42042 
4edsur Syjuow uy 


“SANIWA AC 


395 
S 
: = 
J 
: 
8 5 
=z 2 
9 
Zz oa 
S 


396 SECONDARY WATER SUPPLIES. 


likely to occur again in Springfield, probably never will, but it is 
a condition which may occur in some other city, and at such a 
time should a fire break out, our secondary water supplies are 
our only salvation, — the sole reliance to prevent a most serious 
loss from fire. 

Then, again, there are the ordinary breaks, and occasional 
shutdowns for changes, making it, where very large risks are to 
be protected, and where the success and prosperity of the commu- 
nities depend on these industries, necessary to have ample second- 
ary supplies. So that while, in a few places like Springfield, the 
public water is likely to be ample for almost any need, those 
places are the great exceptions, and even. in Springfield mod- 
erate secondary supplies will generally be provided for 
factories. 

Now, as to what the dangers are in these cases. In the first 
place, in the well-arranged private system, the water would enter 
the yard through one or two connections, seldom more, to-day. 
Those connections can be provided, as has been suggested to-day, 
with double check-valves. Such check-valves are put in wells, and 
the plan is to have them frequently and carefully inspected. The 
older check-valves were usually buried in the ground, and, as has 
been stated, their location was sometimes forgotten. But it is 
not necessary, with our modern equipments, that they should be 
so placed. Check-valves can be put where they are accessible and 
they can be inspected and looked after and tested just as carefully 
as any other part of the apparatus is tested. And it is the inten- 
tion of the underwriters to include the testing of such check-valves 
as a part of their regular inspection service, giving them just as 
careful supervision as the sprinkler valves, or the pump, or any 
other important part of the fire equipment. This can be supple- 
mented by such supervision by the water department as Mr. 
Peck has explained. 

The arrangement of these valves is shown in Fig. 2. They are 
placed 18 in. apart on centers and are located in a pit. The neces- 
sary drips and gages are provided to permit testing each valve 
separately for tightness as described in the notes. Several manu- 
facturers are prepared to supply the special check-valves for use 
with this arrangement. 
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Ordinarily, and always preferably, the fire system is used for 
no other purpose than to fight fires, and the fire pump in a majority 
of factories is only run in case of fire and for occasional testing. 
So that, the only time when there is pressure against the check- 
valve is either during a fire, when the fire pump is running, or 
during the occasional tests. 

The testing work can be arranged, as has also been outlined at 
Holyoke, by first testing the pump, closing the valve on the city 
connection before the test commences; then open the valve and 
test the hydrants and blow out any river water that has been 
forced into the system by the fire pump. Then the inspector 
makes sure that he leaves the valves open, and the chance of 
trouble is practically nothing. It can also be arranged, where 
necessary and proper, to keep the discharge valve on the fire 
pump itself closed, and sealed, with the understanding that the 
breaking of the seal must be explained to the water department, 
the seal to be broken only in case of fire or by permission from the 
water department. 

In all these ways we bring it to about this: That the only time, 
practically, that the check-valve in the service from the city needs 
to be subject to pressure against it higher than the city pressure, 
and, therefore, the only time when the public water is at all sub- 
jected to danger of pollution should the check leak, is the time of 
fire. In a protected manufacturing plant or mercantile building, 
fires requiring the use of the pump are infrequent, and if, therefore, 
we reduce the periods when that danger can exist to a very small 
number, and if, then, we guard t those periods by a caref ully arranged 
system of two check-valves, made as has been described, inspected 
as have statéd, we reduce the chance of trouble to an extremely 
small point. With reasonable supervision, and with good coépera- 
tion between the fire protection engineer and the water-works 
man, the possibility of trouble is reduced to a much smaller point 
than many other chances of pollution existing in the average 
water-works system. 

We are very apt, all of us, in looking over this problem, to 
over-estimate the danger, and because these cases from the past, 
with arrangements that are not up to date and do not represent 
the best practice, have here and there given trouble, to condemn 
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the whole thing. But this is the other side, which, as I say, it is 
my mission to try to bring to you. 

Now, a word as to the value of these supplies. It may be 
brought up that the secondary supply is not often needed. But 
take the case of the conflagration at Paterson, N. J., some years 
ago. The city had a very good water supply and very fair pres- 
sure. The fire came down toward half a dozen silk mills. This 
was the second fire, Paterson having practically two fires, one 
starting from the other. The public fire department had exhausted 
about all its energies, and when the fire approached these silk mills 
there was only one steamer available for a long line of defense. 
The mills got out their fire streams, started their pumps, taking 
water from their cisterns, supplemented by what water might 
flow in from the public mains, and fought the fire as it came 
towards them, wetting down the houses that were burning, putting 
out the fires on the roofs from sparks, which deluged the mills 
like a summer shower; and when the fire was over a map of Pater- ' 
son (Plate II) showed a long line where the black destruction 
stopped right parallel with those mills and nearly up to them. 
That is, those mills stopped that fire. They not only saved 
themselves, but they saved a large section of Paterson beyond. 
Now there was a case in a city where the secondary water supply 
saved millions of dollars. 

Take another fire. The Cocheco Mill at Dover, N. H., burned. 
The public water there was of very good pressure and quantity. 
The mill was a large one. The weather was extremely cold. The 
fire started in the early morning and got away, due to the fact that 
the sprinklers were shut off at the time for some repairs, and it 
became a long fight. Fire pumps were started, three or four of 
them, and help was called from outside. The fire was finally 
extinguished and a large part of the mill buildings were saved. 
We made in that case a careful estimate of the amount of water 
used and found the total amount of water from Saturday morning, 
when the fire started, until Monday afternoon, when it was out, 
discharged on to the fire was about 8 000 000 gallons. Part of it 
came from the city, but the larger part from the factory fire pumps. 
Had the pumps taken their water from a limited source, the water 
supply would have failed absolutely before the fire was under 
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control, and the mill would probably have been totally destroyed. 
So there was another actual case where the secondary supply saved 
the day. 

There are many other cases of a similar kind, but two or three 
are just as good as more. The secondary supply, like any other 
reserve, does not come into use very often, but it is a thing that, 
when you do need it, like the Kentucky man’s pistol, you need it 
mighty bad, and if you don’t have it great destruction may result. 

You cannot get at present in most cases any other supply for 
fire pumps as liberal as the ponds and rivers from which these 
pumps frequently draw. You can build a cistern holding an 
hour’s or two hours’ or three hours’ supply, but that will not take 
the place of the unlimited supply from a pond or ariver. So that 
the minute the practice comes to this, that it is absolutely 
necessary to forbid the drawing of such waters through fire pumps, 
under any sort of restrictions, just that minute your protection is 
reduced in efficiency, and in many cases very materially reduced; 
and, further than that, the cost is very largely increased. A plant 
worth five hundred thousand or a million dollars, or even a larger 
amount, cannot afford to take chances of having its business 
taken away or even seriously interrupted by fire due to inefficient 
or inadequate protection. 

Now, we have on the one hand the suebiael question of fire 
protection engineering; we have on the other hand the health 
question ; the two need not conflict. Isn’t it possible that the very 
largest use of our public water systems, and the greatest benefit 
from them, can be secured by putting our energies into the per- 
fecting of the double-check method as it stands, or of developing 
even better apparatus? Is it not possible that the water-supply 
engineer can thus find a way to still make his water supply of the 
greatest value for fire protection, while fully protecting it by insist- 
ing on the most complete and efficient but not prohibitive safe- 
guards? If that can be done, it means that we retain the broad 
benefits which come from public water supplies of good pressure 
and large capacity. If it cannot be done, if we are not willing to 
look at that side of it, but take the easier method of cutting off 
the water supply entirely, without having patience to study it, then 
we cut off from our water-supply systems a very large function and 
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a very valuable work which they are capable of doing. It is to be 
hoped that our ingenuity and our patience and our desire to look at 
this problem broadly will enable us to work out these safeguards 
together until we can combine the two main functions of water 
supplies in a safe and reasonable way. And it is upon that side of 
it, knowing that what has been done looks very satisfactory and 
promising, as Mr. Peck has stated to us, that I want to appeal 
for the broader view of this problem. We should not throw away 
all these possibilities; any one can say that absolute separation is 
certainly safe, but we ought to use our full energies and all the power" 
of our minds and our ingenuity to perfect these safeguards 
which in very many cases, at least for many years to come, can 
reduce this danger to a point that is negligible. 

Mr. Locurince. I want to take issue with some statements that 
Mr. French has made, and to say that I agree with him in some of 
the others. I believe thoroughly in the protection of the mill or 
of any property. I believe that the function of a water supply is, 
first, the furnishing of a pure water to all the people all the time; 
and, second, and just inferior to the first, the furnishing of an 
adequate fire supply. 

Springfield isn’t different from other cities, except that we 
have our supply substantially completed. If you go through the 
list of cities represented here, they are all on the up grade, they are 
all striving for a supply which will give very much more efficient 
fire service. To-day we are laying mains — and as a rule all the 
cities are laying larger mains — not sufficient simply to securé 
drinking water, but to secure adequate fire protection. 

If we must have the second supply, what we want is something 
that is safe. I am willing to grant that the double-check system 
is a great improvement, and I am willing to grant that in many 
cases it may be practically safe. Practically safe is a good stepping 
stone. In the study of a great many fire risks that are controlled 
by the various insurance companies, you will find that many of 
them could be taken care of by an independent system at a small 
cost. I have run over the cost of separating these systems and 
carrying the water directly to the tank or to the sprinklers, and 
also to the hydrants, and I have found out what it would be. We 
must remember that in most cases, and especially with us, 
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nothing whatever is charged for the water. By this additional 
system large reductions in insurance rates are secured above what 
can be secured by a single system. Now, doesn’t it seem to follow 
that it would be reasonable in a great many cases to have that 
system an absolutely independent system, have it thoroughly 
equipped, thoroughly inspected, always ready, and have it in such 
a way that the additional cost is put where it belongs, on that 
particular risk which secures the benefit of the lower rates? I 
am not in any way depreciating the value of the double-check 
system, but it seems to me that insurance men in general will 
put in a check-valve because it is a simple thing, because it 
is the quickest way to get at it. A great many risks are not large 
enough for a separate pipe system from independent sources, and - 
a capacity sufficient for three or five or a dozen hydrants in the 
yard would be prohibitive. Yet such an arrangement would add 
an additional safety in the many cases where it is possible by pro- 
viding a second complete system directly within their own walls 
and directly within their own property. In a number of the cases I 
studied, I found that the piping could be so carried that it 
could handle all of the sprinklers, with independent hydrants in 
the yard, where the city water could also be used, and in that way, 
while it might not carry all of them, it might be a great help. 

I feel that the risks should make the departments recognize 
their responsibility, and meet them in such a way that, where it 
is possible to do such a thing, it can be done. It is not always 
necessary to change the whole system inside the mill. When you 
duplicate it, it does not mean that all the pipes must be dupli- 
cated. The sprinkler system can have a single pipe and have it 
furnished in the same way, and the secondary furnished from a 
tank, as in over fifty out of our sixty risks in Springfield. 

In the cities where the lower pressure obtains, you should have 
your check even more absolute, because every time the pressure 
is raised you have the added. danger of leaking in the check, or 
whatever the device is, which we would not have with the higher 
pressure. 

I want to tell a little incident that happened on our system. 
We were greatly impressed with the insurance men’s argument 
that the thing to do was to have some one ready to be the first 
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man on the spot when a fire starts; and in one of our largest 
establishments that is supplied with a check we put in a second 
check and a positive valve. One man, who was always on duty, 
was to have as his first duty, in case of fire, the closing of that 
valve against our system. After the first fire one of the engineers 
went out from our office, and he said, ‘‘ Did you shut the valve as 
agreed?” “O, Lord! I never thought of it.” 

Mr. Sutuivan. I have been interested in the remarks of Mr. 
French and of Mr. Lochridge. There was one point Mr. French 
brought out. That was, Fire Service versus Sanitation. I want 
to say a few words on the hazard of inspecting and testing fire 
services. The mills usually supply drinking water to the opera- 
tives from the fire pipes, such water at most times being city 
water. The inspectors have the fire pumps started, and pump 
water from the secondary supply into the fire pipes, generally 
during working hours. Such supply, in most cases, is a polluted 
supply. The employees of the mills and factories, if they want a 
drink while the testing is going on, or before the water is drawn 
off in the manner described by Mr. Kirkpatrick, get a chance to 
drink contaminated water. And I know that, in one place where I 
have been, the typhoid fever cases reported were tabulated and 
charted, and it was found that a very large percentage of the cases 
were found to be operatives who had access to the so-called canal 
water during working hours. We were almost certain that the 
city supply was safe, and it was certain that the operatives had 
not arrived at the delightful stage of civilization when they could 
go abroad or on vacations and contract typhoid at any of the 
watering places, and one of the conclusions we arrived at was, that 
when fire pumps were tested, the operatives got a dose of polluted 
water. Operatives drank the water in preference to waiting until 
it cleared up, as the custom was not to draw off the polluted water 
supply. In fact, many operatives knew nothing about the testing, 
or, in many cases, would not realize the danger if they did. 

There have been, in most cases, absolutely no precautions taken 
to prevent operatives drinking the water during and following 
a fire test. I would like to ask Mr. Kirkpatrick what is done in 
case of fire at night-time; is the positive acting gate closed? 

Mr. Kirkpatrick. Mr. President, it is— provided the hydrant 
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man gets there before they turn the pump on. We have a hydrant 
man who answers every fire alarm, and if he happens to get there 
before the fire department, he closes the gate valve, providing the 
pump is in operation; otherwise he does not. ? 

With regard to the other point Mr. Sullivan made, I think such 
cases as he has spoken of might be obviated by compelling the 

.mills and factories to have independent services for drinking 
purposes only. There was a time in the city of Holyoke when mill 
operatives were allowed to use the canal water, for the pipes were 
all connected, as Mr. Sullivan stated. The local board of health 
and the water commissioners have ordered that practice aban- 
doned, and the mills now have separate services to supply them 
with drinking water from the city mains. 

Mr. M. F. Couuins.* Check-valves do not seem to have any 
friends here this afternoon, so I guess a little more knocking won’t 
do them any particular harm. In one of our mills in Lawrence in 
1904 we had an epidemic of typhoid fever. We went to work and 
traced it out and found in the neighborhood of 36 or 40 cases in 
that one.mill. The epidemic became so serious that we called the 
attention of the State Board of Health to it, and they had one of 
their employees at our local experimental station make a test of the 
water. He tested the water right around the check-valve which 
was there, and found the condition of the water was just about the 
same as it was in the Merrimac River before being filtered. The 
city of Lawrence has gone to the expense of purifying its water in 
order to give the people a pure water to drink. So, after finding 
out what the trouble was, we called the attention of the agent of 
the mill to it and asked him to put in an extra check-valve, which 
he did, and since that time we have had no trouble at all. 

It is my opinion that check-valves as a rule are very uncertain 
quantities and not to be relied upon at any time, as far as being 
absolutely tight is concerned. There are two or three ways of 
looking at the check-valve. Mr. French says the only danger that. 
he apprehended was when 'the fire pumps were being tested. In 
our mills the fire pumps are going twenty-four hours every day;. 
they are not shut down at all. In the neighborhood of one of our 
mills, where there was a check-valve, we had considerable trouble 

* Superintendent of Water Works, Lawrence, Mass. 
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and complaint about rusty water at one time. I saw the managers 
of the mill and they told me they didn’t use any of our city water. 
I had a recording gage put in my office, and every time there was 
a complaint from that neighborhood I looked at my gage and I 
would find that there was quite a quantity of water being used, 
lowering the pressure on the gage. One morning I got a complaint 
of rusty water, and looking at the gage I found the pressure had 
lowered. It was then about eight o’clock. I drove right up to 
the mill and called o1t ithe master mechanic and asked him if 
they had been using our city water. He said no. I told him to go 
inside and find out whether they had or not, for I was sure they 
had, so he went in, saw the man who operated the fire pumps, and 
found that something had happened to the pump, and it had been 
shut down, he said, for between ten and fifteen minutes. The 
minute that pump shut down, — they have a pressure there right 
along of about 90 to 100 pounds against 65 on our mains,— our 
water ran into the mains in the mill; consequently, when they 
Started up their pump there was a chance that some of that water 
would get into our mains. So I think that if the underwriters 
would get together and devise some means by which both systems 
could be separated, it would be a good thing. 

Pror. Epwarp W. Bemis.* In Cleveland last year I began to 
take up this subject, and found such a condition as Mr. Collins 
has described, where the pressure from the fire pumps, that were 
running a great deal of the time, was very much greater than the 
pressure On our mains, and apparently there was no reliance to be 
placed on the check-valves. Finally an arrangement was entered 
into, and the Board of Public Services approved of it, for the 
absolute separation of the supplies, so that the pipes carrying our 
water would not carry any polluted water. They can have as 
many supplies in a factory as they wish, but there must be no 
connection between the two piping systems. That requirement is 
now gradually being put into effect, I understand, in Cleveland, 
and unless there can be a more efficient invention for a check- 
valve than seems to be yet before us, — something not yet appar- 
ently on the market, —I believe the time is coming when that 
requirement will be the universal practice. It is possible, as 
* Deputy Water Commissioner, Water Supply, Gas, and Electricity, New York City. 
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Mr. Lochridge says, or it may be possible, to allow some of the 
piping, some of the sprinkler system, to be connected with both 
supplies, but most of the systems will have to be separated. I 
noticed in the two illustrations that Mr. French gave of the very 
great importance of the secondary supplies, that the secondary 
supplies were used apparently through hose and hydrants, or from 
risers, and that would be, of course, allowed even if there were a 
separation of the piping. The requirement of a separation of the 
piping would not have prevented the use of that supply in either 
of those two cases, or in most of the other cases. It strikes me 
that the city supply ought always to be sufficient to take care of 
the sprinkler system, and; if the factories desire, of course they 
can have a tank on the roof, or some further storage on that 
supply; and that the independent supply in fire mains, in hydrants, 
in risers with hose attachments, etc., could be absolutely inde- 
pendent, and still nearly as effective as now,— perhaps not quite, 
but nearly so. I believe we are coming to that universally, unless 
inventors get busy and do something that they haven’t done yet 
for us. 

Mr. Frencu. Regarding what Professor Bemis has just said, 
it is true that at Paterson the protection was through hose streams. 
At the Cocheco Mills the fact that four or five pumps were im- 
mediately thrown on to the sprinklers, when several hundred 
sprinklers were opened, was a very large factor in checking the 
fire, and had it not been possible to put those pumps on at once I 
believe the fire would have been much more serious. The two 
cases fall, one in one class and the other in the other. 

Now, regarding what Mr. Collins states, it is true that in several 
of the older mills of Lowell and Lawrence and some other places 
it is the practice to maintain the pump pressure during the day 
and sometimes at night against the city water; but those cases 
are the exceptions. I think in most places it would be entirely 
feasible and in every way desirable to make a complete separation 
between the pipes carrying water for drinking purposes and those 
carrying water from the river supply for toilets, boiler feeding, and 
such purposes, where cheaper water is desired. That would 
answer the point that Mr. Collins made. We do not believe it is 
proper to take water from the fire system, or from pipes connected 
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with the fire system in a mill, for drinking purposes, and-a great 
many have already changed to an entirely separate drinking 
water system. I merely mention these things because they are 
points that, while a natural part of this discussion, are in no way 
an essential part of the settlement of the problem. The problem 
can be made a very clean, straight problem of a fire system used 
exclusively for fires, into which at rare occasions it is desired to 
pump water from an unlimited source like a river or a pond which 
may be polluted. In all those cases where drinking water is 
taken from the mill supplies, it is reasonable to insist that such 
uses be cut off entirely from the fire system. 

A word as to what Mr. Lochridge said as to the possibility of 
two supplies. It is not possible to supply the sprinklers from one 
set of pipes and the hydrants from another set of pipes, and still 
have the secondary fire supply from the pumps on the sprinklers as 
well as the city water, unless you have the two systems together at’ 
times, and depend on some form of check-valve. Any double 
system of that nature— and we have put in many such — are 
likely to develop complications which, entirely beyond the question 
of cost, may be serious in case of fire. 

Mr. J. H. Cutup. Mr. President, I should like to ask if the 
insurance interests are doing anything of their own volition in 
placing double checks, or doing anything along this line, or if 
it has not been the result of agitation from the water-works 
men. 

Mr. Frencu. Mr. President, I will answer that very gladly. 
The insurance interests are taking steps from their own experience, 
and to-day in practically every layout made in our association, 
where there is a possibility of pollution, a double check is included. 
We have spent a great deal of time and money in the development 
of the double check, and in the study of other and possibly better 
arrangements. I think if I could show you the whole history of 
what the underwriters have done, you would feel that they had 
certainly done a very large amount of work on this subject. 

Mr. Cuiup. I was speaking from my own experience, and with 
a system recently. laid out, where I have seen no indication of a 
double check, and certainly the secondary system is decidedly 
polluted. 
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Mr. Frencu. I don’t know the case, but I should be very glad 
to look at it with you. 

Mr. Suuuivan. The fairness of the insurance people was 
shown in a case when they compromised with us, devoting con- 
siderable time in getting up some special devices. I think we 
ought to give the insurance people a little credit. 

Mr. J. WALTER ACKERMAN (by letter).* The city of Auburn, 
N. Y., a town of about 36 000 inhabitants, is situated in the central 
New York lake district, on the outlet of Owasco Lake. This lake 
has a drainage area of about two hundred square miles, and the 
topography of the city is such that there is about two hundred 
feet of fall in the outlet of the lake as it passes through the city, 
so that it furnishes a great deal of water power, and naturally 
many mills and factories were located on this stream during the 
development of the town. Im fact, Auburn is classed as a 
manufacturing city. 

In the spring of 1908, there was a small epidemic of is phoid 
fever. The water commissioners employed a sanitary expert to 
see if the source of it could be discovered, but his report, rendered 
some months later, which showed evidence of very careful re- 
search, did not show any positive proof of the source of the > epi- 
demic. However, on account of the fact that no other carrier was 
as common as the water supply, the probable cause of this epi- 
demic was finally laid to the city supply. Further investigation by 
other. sanitary experts failed to add any further information, and 
corroborated the first expert’s opinion. Prior to the outbreak there 
had been several cases of fever on the watershed, but they were 
isolated from all streams and from each other, su that it did not 
seem probable that the epidemic came from them, and hence 
it was thought it must have come from some other accidental 
pollution. 

The writer assumed the duties of superintendent of the Auburn 
water works in September of the same year, but was thoroughly 
familiar with the situation, as he had served in the capacity of 
city engineer for a period of six years. After being in office for 
a short time, it was learned that some of the men in the factories 
complained that they did not like the drinking water after a fire- 
* Superintendent of Water Works, Auburn, N. Y. 
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drill. This lead to an investigation regarding the check-valves in 
different factories of the city, relative to whether they were work- 
ing properly or not. However, in fairness to the above incident, 
I will say that the water which the factory operatives objected 
to did not come from a polluted source, as it was a tank supply 
coming directly from the city mains, but of course, standing 
there for long periods of time, without change, it became very 
unpalatable. 

The municipal water supply of the city comes from Owasco 
Lake, being drawn at a point about 40 feet underneath the surface 
and about 2 000 feet from the foot of the lake. It is pumped from 
the lake directly into the suction pipe of the station, situated down 
in the city, through a 24-inch main about 9 000 feet in length. 
There is no intermediate reservoir or storage in any part of the 
system. The normal pressure carried on the city mains varies 
from 50 to 90 pounds, depending upon the locality. At all the 
mills and factories, I think the lowest pressure at any time is about 
60, and perhaps increases to about 90, but at times of fire this 
pressure is increased by about 35 to 40 pounds. 

In about a dozen of the factories, they have susiiens fire- 
service equipment, of the following general type. In the street 
bordering the factory or mill site, the mains of the city distribution 
system, generally 12 inches in size, are located at a depth of about 
5 feet underground; either at one or two points on this main, a 
connection is made from 4 to 12 inches in diameter, depending 
upon the amount of water needed for fire protection proportionate 
to the size of the factory. Most of the original installations, 
generally had an indicator post on the gate valve which closed the 
leader running into the factory, but which was used only at such 
times as repairs were being made, as the efficiency of the system 
depended upon this valve being open at all times for immediate 
use. After the water passed through the above-mentioned gate 
valve on its way to the factory, it next passed through a check- 
valve which was so placed as to allow the water to pass freely 
through it on the way to the factory, but which was supposed to 
close tightly if a current of water passed in the opposite direction 
back toward the city main. 

When this examination of the check-valves was started, we 
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found that in general they were all buried underneath the ground 
and had never been inspected since being installed, and were left 
there without attention in the same way as the ordinary gate 
valve. However, some of the factories examined did have their 
check-valves in an accessible pit. After the water has passed 
through the check-valve on its way to the factory, it circulates 
through the yard system, which has on it several outside fire 
hydrants, and then into the building, and fills the automatic 
sprinkling pipes and the risers on which are attached the hose 
stands for use on the different floors of the factory. It should be 
noted in this connection that the city pressure is on all of the 
apparatus all of the time. 

In order to comply with insurance requirements and to secure 
low insurance rates, the factory owner has to provide an aux- 
iliary supply in addition to this system. This is accomplished 
by installing at some point in or adjacent to the factory a steam 
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fire pump, or other similar apparatus, capable of pumping water 
at a high pressure. The supply for this pump in this city generally 
comes from the Owasco River, on account of the fact that most of 
the factories are located on or near it. This river, flowing through 
the center of the town, receives the discharges from many sewers 
nearly the whole length of its course through the city; conse- 
quently the water is nothing more or less than dilute sewage. The 
distharge from this pump is connected with the main supply from 
the city mains at some point in the factory yard, so that the pol- 
luted water from the river joins the city water after the city water 
has passed through the check-valve on its way to the factory. This 
constitutes the typical fire-protection scheme with auxiliary 
supply. Fig. 3 shows a general installation. 

The method of operation, according to insurance regulation, 
was to the effect that the fire pump was to be operated at least 
once per week, to see that everything was in working order. On 
being present at these tests, the writer found that the pump, 
taking its supply from the river above mentioned, would bring the 
entire factory supply system up to the pressure at which the relief 
of the pump was set, which ran from 100 to 120 pounds, so that at 
a time of testing, all of the pipes and mains in the factory were at 
the same pressure as that created by the pump. At such a 
time, even if there were any fires in the city, this pressure would 
always be more than that carried in the city main, consequently 


the inside pressure would tend to go out into the city main, if the - 


check valve did not properly operate to prevent it. At the time 
of an actual fire at a factory, or an actual test of the entire system, 
as conducted by the insurance inspectors, the entire system 
is filled with polluted water, because the fire pump maintains, 
generally speaking, a higher pressure than the city system carries, 
and the different hose connections in operation would soon empty 
the supply of city water stored in them, which would be replaced 
by the polluted water of the river. 

In order to study the situation, the factory owners very willingly 
uncovered all of the check-valves, and taps were inserted into the 
pipe lines between the check-valve and the gate valve with the 
post indicator before mentioned. Then by varying the pressures 
inside. the factory, it could be determined whether water came 


| 
| 

| 

| 


TOPICAL DISCUSSION. 411 


back through the check and out of this tap; many samples of 
water were collected. Some of these check-valves seemed to 
close absolutely tight; generally speaking, however, the larger the 
check-valve, the greater the leaks — and in some instances they 
were notoriously bad. Bacterial examinations which were taken 
at this time showed polluted water going back through the check- 
valve toward the city main. 

After these examinations were concluded, Mr. George C. 
Whipple, of the firm of Hazen & Whipple, who was making a com- 
plete sanitary report on the entire system, was asked to examine 
the check-valves and look over the examinations already made. 
The result of his report was such that the water commissioners 
felt that contamination was liable to result from the continuance 
of the installation, as then existing, and so all factory and mill 
connections were ordered discontinued if the auxiliary supply 
was to be used in connection thereto. This, of course, met with 
strenuous opposition on the part of the factory owners, and after 
they appealed to.their insurance interest, the insurance people 
recommended double check-valves in the place of the single ones 
previously used. This concededly better equipment was not 
endorsed, however, by the water commissioners, but critical 
examination of these double check-valves showed that there were 
many chances of improvement in design, as tuberculation of 
corroding surfaces was liable to cause the same condition of affairs 
as was found in the single check-valves. 

On a request by the insurance and factory interests for a further 
conference, which was given them by the water commissioners, the 
matter was turned over to the commissioners’ experts, Hazen 
& Whipple, and the experts representing the fire insurance com- 
panies. As a result of this joint conference, the commissioners 
modified their original order of discontinuance of the fire connec- 
tion, but adopted a special design of double check-valve sub- 
mitted by the experts of the insurance people; and, as the situa- 
tion now stands, these specially designed and constructed double 
check-valves are to be installed on all fire-service connections 
to be placed in brick or concrete pits that are accessible for in- 
spection, the inspection to be made by agents of the water board, 
the factory owner to pay all such expenses, the normal inspection 
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being to test for leakage; but at least every six months the valves 
are to be dismantled and examined to see if there is any chance for 
further improvement in design, or if they are in any way actually 
faulty under the present form. 

The only unfortunate incident at the present time is the fact 
that only one manufacturer could be induced to take up the con- 
struction of these special check-valves, and a change of manage- 
ment has also somewhat delayed delivery... However, the writer 
is informed that other manufacturers are now looking up the 
question, and we hope that before long the entire equipment will 
be in operation. 

Mr. A. E. Hansen* (by letter). Assuming Mr. French’s theory 
that only a slight amount of unsafe water can enter the city mains 
by way of the interposed check-valves to be correct, it seems that 
he condemns his own side by this concession, since even.a slight 
amount of water may contain — and if the secondary supply is 
seriously contaminated, undoubtedly will contain — millions of 
intestinal bacteria, a goodly number of which under certain con- 
ditions will be of the typhoid type. The introduction of these 
bacteria directly into the water mains is of much more serious 
consequence than would be their introduction into the supply at — 
the head waters; no chance even for sedimentation is given, but 
a direct delivery of the germs to the adjacent consumers is estab- 
lished with no possibility of their removal. The question, then 
should not be slighted, but must be faced as one deserving the 
most serious consideration. 

The ordinance of the Cambridge, Mass., water department, 
prohibiting the connection of any outside supply to the city water 
mains, as brought out by Mr. Brooks, is, in my opinion, the 
only proper attitude for water-works engineers and superinten- 
dents to take, and even Mr. French concedes that the supply of 
pure water must be the first consideration which takes precedence 
over all others. 

New York has a secondary supply of salt water for the fire pro- 
tection of the tall buildings. Nobody would think for a minute of 
cross-connecting this to the primary supply of Croton water, and 
there appears to be no necessity of it. A good many of the taller 
* Sanitary Engineer, New York City. 
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loft buildings have sprinkling devices for fire protection which are 
way above the elevation to which the Croton supply would rise. 
These buildings have sprinkler and standpipe systems entirely . 
separate from the general water-supply system, except that they 
are supplied from a tank on the roof filled automatically by a 
pump with Croton water. This tank supply furnishes the first 
water to the sprinklers. A Siamese hose connection is provided in 
the sprinkler and standpipe system on the sidewalk for the hose 
attachment of the fire engine, which upon its arrival pumps from 
a nearby fire hydrant to the standpipes and sprinklers. 

It should not be difficult or prohibitively expensive to apply a 
similar method to the fire protection system of mills using a second- 
ary supply in the following manner: 

Provide a storage tank of sufficient size and elevation to meet 
the requirements of the Board of Fire Underwriters for the purpose 
of supplying the automatic sprinklers during the first stages of a 
fire. 

Provide an approved fire pump automatically connected to start 
as soon as the water level falls in the tank; cross-connect the 
pump discharge with the standpipe and sprinkler system direct, 
and connect the pump suction to the secondary supply. Provide 
a check-valve on the fire line just below the tank, and a standard 
fire department Siamese connection for fire engine just outside of 
building. 

Install, further, a permanent suction line from the secondary 
supply to a point near the Siamese plug, and fit same also with a 
standard fire engine hose thread fof hose suction connection to the 
fire engine. All water used in the inside standpipe and sprinkler 
system would, therefore, be supplied from the secondary supply, 
whereas any water from the fire department hose service might 
be obtained from either the city or from the secondary 
supply. 

Mr. FRENCH (by letter). It is evident that Mr. Hansen did not 
fully understand some of my statements. I did not agree for an 
instant that even a slight amount of unsafe water might enter the 
public mains, and I should certainly concur with him that under 
some conditions a small amount of polluted water might be a very 
serious danger. 
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The point is, that in a properly laid out system the only time 
when there would be a pressure against the check-valves in the 
service connection from the public mains higher than the pressure 
in the public mains would be during a severe fire, or occasional 
testing. In thoroughly protected risks severe fires are very rare, 
while all testing can be done in such a way that there is absolutely 
no possibility of getting polluted water into the public mains. 
Therefore, the periods during which trouble could possibly occur 
are infrequent and short and in many risks might not aggregate 
more than a few hours in ten or twenty years. 

For these times we would have with the plans outlined two well- 
designed and well-cared-for check-valves, and the chances of both 
failing is in itself very remote. Again, during the possible severe 
fire the draft in the factory yard would be heavy so that the whole 
tendency is for the water to be flowing into the yard rather than 
out of it. 

When, therefore, we couple all of these conditions together it 
is at once apparent that the chance of getting polluted water into 
the public mains is practically negligible and does not with any 
present light seem to justify the requirement of absolutely cutting 
off the public water from such fire systems. 

The arrangement of supplies which Mr. Hansen suggests applies 
mainly to the city of New York and would not be applicable to 
the many manufacturing plants located throughout the country 
in small cities and towns, and very frequently almost entirely 
dependent upon their own equipment for heavy fire fighting. It 
will be recognized at once that a large percentage of our manu- 
facturing properties are thus situated. In these cases, though the 
primary supply for sprinklers may come from public mains, the 
one, three, or possibly five thousand gallons per minute which 
might be needed at high pressure in case of a severe fire must come 
from their own fire pumps. 

Again, it should be appreciated that while city buildings such 
as Mr. Hansen cites are practically always quite limited in area. 
per floor, our great industrial development has required enormous 
areas in single buildings and to-day factories 150 feet in width, and 


600 feet and even 800 feet in length, are not uncommon. In such . 


plants under possible conditions a quick fire may open many 
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sprinklers, necessitating an ample primary water supply followed 
by most liberal reinforcing from fire pumps. 

The plan which Mr. Hanson suggests would let the fire pump 
draw from an unlimited secondary supply, but in many cases 
where our primary supply is now furnished by a connection from 
public mains which give good pressure and ample quantity would 
compel giving up this good primary supply and substituting for it 
an elevated tank. In many instances no elevated tank possible 
would give the pressure or quantity of water which the public 
service gives, so that besides entailing considerable expense, this 
plan would result in materially weakening the efficiency of the 
protection. 

Fire protection engineering has brought methods of preventing 
loss to a high state of efficiency and is making a decided stand to 
stop the enormous fire waste of this country. The best practice for 
large manufacturing plants has gone entirely beyond the limita- 
tions which Mr. Hansen suggests. It is therefore most desirable 
that this problem be very broadly considered, and certainly it is 
only reasonable to first see if experience will not show that along 
the lines of safeguarding suggested in the previous discussions it 
will not be found that there is ample protection against any danger 
of polluting our public supplies, and that with such protection we 
can continue to let public water be used for fire fighting work in 
the way which long study has shown permits its largest usefulness. 


: 
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PROCEEDINGS. 


PROVIDENCE, R. I., June 22, 1910. 


The June meeting of the New England Water Works Associa- 
tion was held at Field’s Point, Providence, on June 22, 1910. 
The following members and guests were present: 


MEMBERS. 


J. H. Ayres, L. M. Bancroft, F. A. Barbour, A. E. Blackmer, G. A. P. Buck- 
nam, T. J. Carmody, J. C. Chase, J. H. Child, C. E. Childs, R. C. P. Cogges- 
hall, John Doyle, E. D. Eldredge, J. W. Ellis, A. N. French, F. L. Fuller, F. J. 
Gifford, C. W. Gilbert, F. H. Gunther, F. E. Hall, A. E. Hansen, F. T. Kemble, 
Willard Kent, G. A. King, A. R. McCallum, Thomas McKenzie, John Mayo, 
F. H. Mills, H. D. Pease, E. M. Peck, C. E. Peirce, J. J. Philbin, A. L. Sawyer, 
W. H. Sears, E. M. Shedd, G. H. Snell, G. T. Staples, W. M. Stone, H. L. 
Thomas, W. H. Thomas, D. N. Tower, C. H. Tuttle,G. E. Winslow, and 
I. S. Wood. — 43. 

ASSOCIATES. 


Harold L. Bond Company, by H. P. J. Earnshaw; Builders Iron Company, 
by F. N. Connet; Chapman Valve Manufacturing Company, by H. L. De- 
Wolf and A. W. Hobbs; Darling Pump and Manufacturing Company (Ltd.), 
by H. H. Davis; Gamon Meter Company, by W. H. Buckley; International 
Steam Pump Company, by Samuel Harrison; Lead-Lined Iron Pipe Company, 
by T. E. Dwyer; Charles Millar & Son Company, by Charles F. Glavin; 
H. Mueller Manufacturing Company, by George A. Caldwell; National 
Meter Company, by J. G. Lufkin and H. L. Weston; Norwood Engineering 
Company, by H. W. Hosford and C. E. Childs; Ross Valve Manufacturing 
Company, by William Ross; A. P. Smith Manufacturing Company, by F. N. 
Whitcomb; Thomson Meter Company, by E. M. Shedd; Union Water Meter 


- Company, by F. E. Hall, E. K. Otis, and E. P. King; United States Cast Iron 


Pipe and Foundry Company, by F. W. Nevins; Water Works Equipment 
Company, by H. M. Heim; R. D. Wood & Company, by W. F. Woodburn. 


GUESTs. 

Mr. E. 8. Locke, Superintendent, Water Works, Lexington, Mass.;.Fred. 
A. Hall, Inspector, Haverhill, Mass.; A. W. Dunbar, Hyde Park, Mass.; D. K. 
Bartlett, Whitman, Mass.; Mrs. I. G. Wood, Miss M. E. Wood, Wm. H. 
Patterson, O, F. Clapp, J. A. McKenna, J. E. Bowen, J. W. Bugbee, and F. P. 
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Gorham, Providence, R.I.; John J. Phelan, Worcester, Mass.; J. W. Wixtead, 
East Douglass, Mass.; William Fay, Worcester, Mass.; Mrs. George T. 
Staples, Dedham, Mass.; Mrs. H. W. Hosford, Florence, Mass.; Mrs. C. E. 
Peirce, East Providence, R. I.; F.O. Clapp, Asst. Engr., Providence, R. I.; 
Mrs. George E. Winslow, Waltham, Mass.; Mrs. T. J. Carmody, Mrs. J. J. 
White, Miss Alice S. Corner, Miss Catherine Sullivan, Holyoke, Mass.; 
Severance Burrage, Prof. Sanitary Science, Purdue University, Lafayette, 
Ind.; H. A. Seymour, Warren, R. I.; Mrs. Willard Kent, Narragansett Pier, 
R. I.; Mrs. John Mayo and Miss Sarah W. Mayo, Bridgewater, Mass.; 
Peter J. Cannan, Water Registrar, Clinton, Mass.; Mrs. Frank J. Gifford, 
Fall River, Mass., and Wm. R. Edwards, East Jersey Water Company, Pater- 
son, N. J. — 32. 


Upon recommendation of the Executive Committee the follow- 
ing-named applicants were elected to membership in the Associa- 
tion: Henry F. Bryant, engineer, Brookline, Mass.; Edward J. 
Looney, superintendent water works, Belmont, Mass.; Frank 
A. Sampson, superintendent water works, Kingston, Mass.; 
A. F. Sickman, hydraulic engineer, Holyoke Water Power Com- 
pany, Holyoke, Mass.; Charles E. Ratz, superintendent Water 
Company, Punxsutawney, Pa.; Bernard M. Wagner, engineer, 
in charge of Construction Water Department, Rockville Center, 
L. I.; J. H. Bridges, superintendent water company, Henderson, 
N. C.; Wm. H. C. Ramsey, superintendent Citizens Light, 
Heating and Power Company, Johnstown, Pa.; William W. Sey- 
mour, Provident Building, Tacoma, Wash.; Jchn A. Burgan, 
water commissioner, Hammonton, N. J.; Richard W. Rea, 
hydraulic engineer, Seattle, Washington; Fred C. Dunlap, 
chief engineer, Bureau of Water, Philadelphia, Pa.; George Holtz- 
mann, superintendent water works, Schenectady, N. Y. — 13. 

Adjourned. 

KEnt, Secretary. 
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EXECUTIVE COMMITTEE. 


JUNE 22, 1910. 


A meeting of the Executive Committee was held on the steamer 
Squantum, en route to Field’s Point, Providence, R. I., the oc- 
casion being the June Outing. 

Present: President George A. King, and members Lewis M. 
Bancroft, Ermon M. Peck, and Williard Kent. 

The following applications for membership were received and 
considered, and it was voted that all of said applicants be recom- 
mended for membership in the Association. Henry F. Byrant, 
engineer, Brookline, Mass.; Edward J. Looney, superintendent’ 
water works, Belmont, Mass.; Frank A. Sampson, superintend- 
ent water works, Kingston, Mass.; A. F. Sickman, hydraulic engi- 
neer, Holyoke Water Power Company, Holyoke, Mass.; Charles 
E. Ratz, superintendent water company, Punxsutawney, Pa.; 
Bernard M. Wagner, engineer in charge construction, Water 
Department, Rockville Center, L. I.; J. H. Bridges, superintendent 
water company, Henderson, N. C.; Wm. H. C. Ramsey, super- 
intendent Citizens Light, Heating, and Power Company, Johns- 
town, Pa.; William W. Seymour, Provident Building, Tacoma, 
Wash.; John A. Burgan, water commissioner, Hammonton, N. J.; 
Richard W. Rea, hydraulic engineer, Seattle, Wash.; Fred 
C. Dunlap, chief engineer, Bureau of Water, Philadelphia, 
Pa.; George Holtzmann, superintendent water works, Sche- 
nectady, N. Y. — 13. 

The matter of the expense incurred by the Committee on Uni- 
form Accounting was considered and it was voted that bill for 
said expenses be approved and ordered paid. 

Adjourned. 


Kent, Secretary. 
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CHANGES OF ADDRESS. 


Barnes, T. Howard 

Civil and Municipal Engineer, 321 St. Charles Street, New Orleans. La. 
Belcher, Donald M. 

14 Prospect Street, Winchester, Mass. 


Bolton, Charles M. ; 
Care of C. M. Bolton & Co., Millwood, N. Y. 


Breitzke, Charles F. 
New York Board of Water Supply, New Paltz, N. Y. 


Brown, Robert H. 
Assistant Engineer, 21 West 127th Street, New York City. 


Breuchaud, Jules 
Contractor and Civil Engineer, The Belnord, Broadway and 86th Street, 
New York City. 
Child, J. H. 
129 Ballon Street, Woonsocket, R. I. 
Coffin, Theodore D. L. 
Katonah, N. Y. 


Cole, D. W. 
Project Engineer, United States Reclamation Service, Fallon, Nev. 


Ferguson, John N. 
Assistant Engineer, Massachusetts Harbor and Land Commission, 131 State 
House, Boston, Mass. 
Gregory, John H. 
Hydraulic and Sanitary Engineer, 53 Christopher Street, Montclair, N. J. 
Hapgood, Lyman P. 
1394 Main Street, Athol, Mass, 


Hubbell, Clarence W. 
Chief Engineer, Bureau of Public Works, Manila, P. I. 


King, Arthur C. 
Civil Engineer, 650 Chestnut Street, Springfield, Mass. 
McKenzie, William A. 
Wallingford, Conn. 
Merrill, Andrew S. 
Mountain Spring Cottage. East Brownfield, Me. 
Miller, Stanley A. 
Hydraulic Engineer, care of Directos Oral de Obras Publicas, Santo 
Domingo, R. D. 
Pratt, R. Winthrop 
Chief Engineer, Ohio State Board of Health, Columbus, Ohio. 
Reagan, John F., Jr. © 
183 Park Ave., Utica, N. Y. 
Reynolds, John P., Jr. 
28 Myrtle Ave., Plainfield, N. J. 
Wasteneys, Hardolph 
Rockefeller Institute for Medical Research, 66th Street and Avenue A, 
New York City. 


Wegmann, Edward 
Consulting Engineer, Aqueduct Commission, 13-21 Park Row, Room 332, 
New York City. 
Wittemore, W. P. 
Peacedale, R. I. 
Whitten, Ernest P. 
Cebu, P. I. 


NEW MEMBERS. 


Burgan, John A. 
Water Commissioner, Hammonton, N. J. 
Bryant, Henry F. : 
Engineer, 334 Washington Street, Brookline, Mass. 


Dunlap, Fred C. 
Chief Engineer, Bureau of Water, 790 City Hall, Philadelphia, Pa. 


Holtzmann, George 
Supt., Water Works, P. O. Box 714, Schenectady, N. Y. 


Looney, Edward J. 
Supt., Belmont Water Works, 275 Waverly Street, Belmont, Mass. 


Rea, Richard W. 
Civil Engineer, 1011 Alaska Bldg., Seattle, Wash. 


Ratz, Charles E. 
Supt., Water Works, Punxsutawney, Pa. 


Ramsey, W. H. C. 
Supt., Johnstown Water Co., Johnstown, Pa. 


Sampson, Frank A. 
Supt., Water Works, Kingston, Mass. 
Seymour, William W. 
President, Ellensbury Water Supply Co., Provident Bldg., Tacoma, 
Wash. 


Sickman, A. F. 
Hydraulic Engineer, Holyoke Water Power Co., Holyoke, Mass. 


Wagner, Bernard M. 
Engineer in Charge Construction, Water Dept., 396 Village Avenue, 
Rockville Centre, L. I. 


DEATHS. 


Jackson, William 
Elected a member June 11, 1890. Died June 30, 1910. 


Rollins, Charles H. 
Elected a member February 13, 1907. Died July 20, 1910. 


Simin, N. P. 
Elected a member March 14, 1906. Died July 17, 1909. 
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National Meter Co 

National Water Main Cleaning Co. . . 
Neptune Meter Co. 

New York Continental Jewell Filtration Co. 
Norwood Engineering Co. 
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ADVERTISEMENTS. 


Water Meters 


FOR ALL WATER WORKS SERVICE 


All Sizes, 5-8 to 6O inches 


CROWN 
EMPIRE 
NASH 
GEM 
PREMIER 


With the only reliable straight- 
reading register in the market 


National Meter Company 


84-86 CHAMBERS STREET 
NEW YORK CITY 


BOSTON CHICAGO PITTSBURG LOS ANGELES 
159 Franklin St. 1223 Wabash Ave. 4 Smithfield St. 411S0,. Main St. 
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ADVERTISEMENTS. 


GAS ENGINE and. 
| TRIPLEX PUMP 


FOR 
Town and Village Water 
Works ¥ ¥ ¥ and Pump 
ing Service Generally 


CAN BE ADAPTED FOR — 
EITHER GAS OR GASOLENE 


National Meter Company 
84-86 CHAMBERS STREET, NEW YORK 


CHICAGO: 1223 Wabash Ave. PITTSBURG: 4 Smithfield Street 
BOSTON: 159 Franklin Street LONDON: Saracen Chambers 
LOS ANGELES: 411 South Main Street 
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ADVERTISEMENTS. 


STOP WHOLESALE LOSS 


USE THE HERSEY DETECTOR-METER ON 
FIRE AND MANUFACTURING SERVICES 


Endorsed by Water Departments and Underwriters 


The only meter which registers all large and all small flows and 
at the same time gives unobstructed waterway in case of fire 


SEND FOR CATALOG AND ALSO FOR 


‘‘The Hersey Detector-Meter and What 
: Water Works Officials Say about It’’ 


HERSEY Mra. COMPANY 


MAIN OFFICE AND WORKS :: SOUTH BOSTON, MASS. 
. BOSTON, MASS., 714 TREMONT TEMPLE COLUMBUS, O., 211 SCHULTZ BLDG. 

NEW YORK CITY, 174 FULTON ST. BUFFALO, N. Y., 431 WHITE BLDG. 

CHICAGO, ILL., 64 LA SALLE ST ATLANTA, GA., 201 KISER BLDG. 


ALL KINDS OF METERS FORALLKINDS OF SERVICES 
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AGGURAGY, LONG LIFE, 
Avoidance of Repairs 


Are the Requisites of the Perfect Water Meter and 
are the Principal Features of the 


« LAMBERT.” 


Our unbreakable disk-piston, reinforced with an internal steel 
plate, can be found only in the LAMBERT METER. 

The growing popularity of the water-meter system is attributed 
by many to the inherent excellence of the ** LAMBERT” meter. 
Where ** LAMBERT ” meters are selected, success is assured. 


100-110 BRIDGE ST. 


THOMSON METER CO. BROOKLYN, N.Y. 
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Trident 
Water Meter 


Styles 


The Meter with a thrust roller, to prevent broken disks. All bronze meter, 
with removable bearings. The only meter that can be adjusted for differ- 
ent pressures. Brass bolts. Brass nut ring. Simple design. Our claim : 
The meters that earn the most revenue with the least cost for upkeep. 


Neptune Meter Company 
Main Office, 90 West Street, New York 


Branch { Chicago, Ill Atlanta, Ga. Los Angeles, Cal. Factory: 
Offices { Boman Mass Cl Oe Lang Che, 
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Two Meters : ; One Quality 


KEYSTONE ana EUREKA 
WATER METERS 


For House, Factory For measuring large 
and similar service rapidly flowing volumes 


We do not make three or four 
grades of meters for the 
same service. Our one grade 
is the best we can make— 
and it has proven to be the 
best on the market... 
CATALOG FREE 


Pittsburg Meter Company 
Main Office and Works, East Pittsburg, Pa. 


NEW YORK CHICAGO KANSAS CITY SEATTLE 
165 Broadway 256 MadisonSt. 6 West 10thSt. 8th and Madison Sts. 


SAN FRANCISCO, 149 New Montgomery St. 
MAKERS OF GAS METERS AND WATER METERS 


ae 
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| We Send Trial Meters Free 


To Cities and Water Companies desiring 
to Improve their Meter Service 


The Worthington 
Disc Meter 


Is not only accurate and well constructed, but it is made in 
the largest meter factory in the world and by the most 
modern machinery, and embodies twenty years of experi- 
ence. The disc is water balanced, reducing wear to a 
minimum. Sand cannot collect under its bearing and grind 
it out. Friction is further minimized by the greater dis- 
placement per rotation of the disc, which also reduces the 
speed and wear of the gear train. Drop us a letter giving 


the conditions of your service and the number of con- - 
sumers connected, and we will be pleased to send our * 


Bulletin W112 NE and carry out the conditions of the 
above offer of a trial meter. 


HENRY R. WORTHINGTON 
115 Broadway New York 


~ 
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UNION ROTARY, COLUMBIA, DISC 
and NILO (velocity) WATER METERS 


Water Pressure Regulators 
Waste Stops and Corporations 


UNION WATER METER COMPANY 
: WORCESTER, MASSACHUSETTS 


ADOPTED BY 263 CITIES. TOTAL DA 
600,000,000 GALLON 


2 | 
| 
| 
Constructed under the Jewell, Warren, Hyatt, Ble: 
THE NEW YORK CONTINENTAL JEWELL FILTRATION CO. 
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No. 4 MUELLER 


Corporation 
No.6 MUELLER and 


CurbCocks “===” 


Mueller Corporation Cocks.are 
made of red brass, carefully 
cored for evenly balanced walls, 
keys smoothly ground and pol- ff 
ished into the body. ‘ 


Mueller Patent Cap Inverted 
Key curb cocks have the strong- 
est check ever devised. Two 
lugs in the cap operate against | 
two lugs on the rim of the cock. —_No. 84 Curb Cock 
When brought together the cock Min. Top Patent Cap 
is certain to be full open or full pes 
closed. 


Corporation and curb cocks in 
all patterns tested 200 pounds 
hydraulic pressure. 


Unconditionally guaranteed. 


TRADE MARK 


MUELLER 
REGISTERED 
H. MUELLER MFC. CO. 
Works and General Offices Eastern Division 
DECATUR, ILL., U. S.A. NEW YORK, N. Y., U.S.A. 
West Cerro Gordo Street 254 Canal Street (Cor. Elm) 


CHICACO BRANCH, 37 DEARBORN STREET 
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Harold. Bond Company 


New for 


Boston Engineers’ Supply Co., 
RUBBER HOSE, BELTING and PACKING 


OILS and MILL 
SUPPLIES, 


Engine Packings, Grease and Specialties, 


JOINTER 
TRY 1T 


No. 56 PURCHASE STREET, 


\ 


BOSTON. 


Lead Furnaces, Jute Packing, Calk= 


ing Tools, and all supplies for 


WATER WORKS CONSTRUCTION PARAMOUNT CYLINDER OILS. 


Send for Price-list 


383-391 Atlantic Ave., Boston 


SIMPLEX VALVE AND METER COMPANY 


Manufacturers of 


METERS 
For Large Pipes 
ALTITUDE VALVES 


For Reservoirs and Standpipes — Non- 
Freezable 


ALTITUDE VALVES 
For Railroad Water GCubs—No Water 


Hammer 


RATE CONTROLLERS 


Loss of HEAD and 
Rate of FLOW GAUGES 


VENTURI TUBES and 
MANOMETERS 


112 North Broad St. i Philadelphia 


For Filters 


—— i 
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C.D. Kirkpatrick, Mgr. S. P. Gates, Asst. Mgr. 
Established 1878 
B. F. SMITH & CO. 
Incorporated 
Artesian and Driven Wells, Foundation Borings 


Engineers and Contractors for Muni- 
cipal and Private Water Works 


Office 38 Oliver Street Boston, Mass. 


GAS POWER 
PUMPING ENGINES 


Water Works Service 


CHARLES A. HAGUE 
52 Broadway New York City 


THIS IS THE FAMOUS 


BLACK SQUADRON 


METALLIC 


PACKING 


WILLIAM R. CONARD 


Assoc. Amer, Soc. C. E, Assoc. Mem. Amer. Soc. M. E. 
322 High St., Burlington, N. J. 


Inspections and Tests of Materials 


SOUTHERN OFFICE 


Maison Blanche Bldg., New Orleans, La. 
R. C. HUSTON, C.E., Special Representative 


CATALOG '"M' 


Is an interesting and instructive book- 
let relating to the installation of water 
meters; the uses of 
new water-works 
appliances. 
A copy may be had 
| for the asking 


H. W. CLARK CO. 


110 SO. 17TH ST. 
MATTOON, ILL., U.S.A. 


WE CAUTION our many 
friends and patrons against infringements of our patents. 


That is used exclusively in so many of the | 
largest and most up-to-date water-works | 


pumping stations throughout the world. 
Send for free samples of high-pressure, 


low-pressure and semi-metallic. Also send | 


fer sample of Cancos Metal Polish. 
CANCOS, MANUFACTURING CO. 
PHILADELPHIA, PA. 
Branch Office: 102 HIGH STREET, BOSTON, MASS. 


Dixon’s Waterproof 
GRAPHITE GREASE 


For the lubrication of hydrants, gates, etc. 
Send for free sample 
JOSEPH DIXON CRUCIBLE CO. 


JERSEY CITY, N. J. 


The Pitometer 


Company 
220 BROADWAY 
NEW YORK 


Photo-recording instraments 
for Water Waste Surveys. 


Pump Slip Indicators in- 
stalled at small cost. 


Portable Test Pitometers| 
sold with fall printed in-|, 
structions and tables. 


Write for Information 


xu 
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THE A. P. SMITH MANUFACTURING CO. 


NEWARK, N. J. 
Manufacturers of 
Tapping [lachines, Fire Hydrants, Water Gates, 
Economic Lead Furnaces, 
Corporation and Curb Cocks, Brass and Aluminum Castings. 
Also General Supplies for Water and Gas Works. 


Write for Catalogue. 


JOHN FOX NICHOLAS ENGEL 


JOHN FOX @ CoO. 
CAST IRON 
WATER @ GAS PIPES 
FLANGE PIPE 


Special Castings, Fire Hydrants, Valves | 
General Foundry and Machine Work 


253 BROADWAY NEW YORK CITY 
= Postal Telegraph Building 


HIGHEST AWARD, GOLD MEDAL, 


ST. LOUIS EXPOSITION, 1904 


Over 100 Water Departments 


use 


LEAD-LINED IRON and TIN-LINED PIPES 


for their service connections 


MANUFACTURED BY 


Lead Lined Iron Pipe Company 


Wakefield Mass. 


; 
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AMERICAN ano NIAGARA 
WATER METERS 


WITH 


JEWEL BEARING 
INTERMEDIATE GEARS 


have one model of 
high-grade working 
parts furnished in aif 
ferently constructed 
outside casings and | 
of dia meter is y 
> assembled and tested 
with unusual care and _ 
STANDARD DIAL precision. Their de- STRAIGHT READING DIAL 
sign, materials and workmanship insure accuracy, durability and 
satisfaction. 


BUFFALO METER CO. 


290-296 TERRACE, BUFFALO, N. Y. 
ESTABLISHED 1892 


DisTRIBUTERS FOR New ENGLAND 


GEO. E. GILCHRIST CO., 106 HIGH STREET, BOSTON, MASS. 


xiv 

af 

| 


ADVERTISEMENTS. 


‘We make Pressure Regulating Valves 
| WATER : | for all purposes, steam or water. 

| 

FILTERS : x Our Feed-Water Filter will keep oil 
REGULATORS | out of your boiler. 


We can interest you if you use a condenser, 
GENGINES 


Water Engines for Pumping Organs 
THE Ross VALVE MFG. Co. 


TROY, N. Y. Ask tee 


it or write us, 


NORWOOD ENCINEERING CO. 
FLORENCE, MASS. 
NOTICE—WE HAVE ARRANGED TO MANUFACTURE THE CELEBRATED 


WALKER FIRE HYDRANT 
ONE OF THE BEST HYDRANTS MADE 


MECHANICAL FILTRATION 
PLANS AND ESTIMATES CHEERFULLY SUBMITTED 


CAST IRON PIPE 


‘FOR WATER AND GAS 
CHAS. MILLAR @ SON CO., Selling Agents 
Main Office, Utica, N. Y. 
Branch Office “ - - 176 Federal St., Boston, Mass. 


They set the Pace | 


ASHTON POP YALYES 
and... STEAM GAGES 


Superior in Quality of material and workman- 
ship, and with greatest efficiency and durability, 
they challenge comparison with any others on 
~ the market. Send a trial order subject to ap- : 

‘proval ONLY IF SATISFACTORY, and thereby prove the claims made fq 
them. HIGH GRADE GOODS OUR EXCLUSIVE SPECIALTY 


The ASHTON VALVE CO., 27 Franklin Street, BOSTON, MASS 
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400 CHESTNUT STREET, PHILADELPHIA, PA. 


Engineers, Iron Founders and Machinists 
CENTRIFUGAL PUMPS 
pumpinc ENcines Cast Iron Pipe 


CUTTING-IN 


Mathews 
Fire Hydrants 


A half century of use has established their reputation as 
being the most economical, durable and simple hydrant. 


Number in use exceeds total of all other 
makes combined. 


Gate Valves | 


R. D, WOOD & CO. STANDARD 
DOUBLE DISK 
ANTI-FRICTION 
‘EXTRA WEIGHT, FINISH 
AND MATERIAL . 


‘ 
TEES 
Old Way Our Way a 
| Connections economically and eas- — 5 
=z ily made with one fitting. Saves 
, sleeve, cuts, lead and unnecessary i 
Ba 
to 50%. Full strength. Deep bells. 
Convenient to handle. Sold by ® bs 
th | 
| 
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THE LUDLOW VALVE MFG. CO. ili 


«+s MANUFACTURERS OF .., 


VALVES m0 FIRE. HYDRANTS 


This hydrant is anti-freezing, because when the drainage 
is good no water is left in it to freeze. 
The drip is directly in the bottom of the hydrant and 
drains perfectly. It is protected by its valve, which 
never leaves its socket and cannot be clogged. 


DOUBLE AND 


SINGLE GATE + 
vives, VORINTS. 


ALSO CHECK = 

VALVES, YARD, WASH, 

FOOT ND FLUSH 
VALVES. HYDRANTS. 


SEND FOR CIRCULARS. 


OFFICE AND WORKS: FOOT OF ADAMS STREET, TROY, N. Y. 


S. D. M. J. 


[Coffin Company, 


Boston. Mags. 


Makers of the largest Sluice and Gate Valves in America 


SLUICE VALVES 


of every size and for every condition 
GATE VALVES . CHECK VALVES FIRE HYDRANTS 
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CHAPMAN 
Valve Manufacturing Co. 


AGENCIES 


General Office and 
Works ¥ ¥ ¥ ¥ # 


BOSTON 
94 Pearl St. 


Indian Orchard 
NEW YORK 
Massachusetts 49 John St. 


PHILADELPHIA 
1011 Filbert St. 


CHICAGO 
120 Franklin St. 


ST. LOUIS 
16 S. Twelfth St. 


CHARLOTTE, N.C. 
Thos. B. Whitted & Co. 


PITTSBURGH 
47 Terminal Way 


LONDON 
147 Queen Victoria St. 


PARIS 
54 Boulevard du Temple 


JOHANNESBURG 
South Africa 


Valves and Gates | cax. 


for all purposes ¥ ¥ Also TURIN, ITALY 
Pietro Ferrero & C. 


Gate Fire hydrants 


Manufacturers of 


: 
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The “COREY” 
FIRE HYDRANT 


SUCCESSFUL SjJPERIOR 


SIMPLE 
DURABLE 


= RENSSELAER VALVES » 
WATER, STEAM, GAS, ETc. 


ELECTRICALLY OPERATED VALVES 
Check Valves Air Valves 
Indicator Posts Valve Boxes 


CATALOGUE UPON APPLICATION 


RENSSELAER MFC. CO., Troy, N.Y. 


YORK, 180 Broadway P ai House Bldg. 


NE 
CHICAGO, ST. LOUIS 
1108-9 Monadnock Block Room 1228, Chemical Bldg. 


| Warren Foundry »° Machine CO. Established 1856 


Works at Phillipsburg, New Jersey. 
Sales Office, 111 Broadway, New York. 


Cast Iron Water From 3 to 60 inches. 
and Gas r | P E in diameter. 


————ALSo ——— 


ALL SIZES OF FLANGED PIPE 
"© SPECIAL CASTINGS. 
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Solvay Protective Paints 


FOR 


IRON AND STEEL 
CRYSOLITE 


PROTECTS CORRUCATED IRON and STRUCTURAL STEEL 


HYDRAULIC PAINT 


PROTECTS STEEL WATER PIPE and SUBMERCED STEEL 

ACID RESISTINC PAINT 

PROTECTS BLAST FURNACES,:SUCAR and PAPER MILLS, &c. 
FROM CORROSION 


‘Write for Booklet W-44 


SEMET-SOLVAY CO. 
Syracuse, N. Y. Ensley, Ala. New York Chicago 


Are You Cetting Full Efficiency 
of Your Water Mains? 


After 


Before 
Cleaning 


Cleaning 


July 13, 1907 


Fire plug showing increased flow under same pressure 
at Wheeling, W. Va. For further particulars address 


National Water Main Cleaning Co., 
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EASTERN OFFICE: 
220 BROADWAY 
NEW YORK CITY 


FOR WATER AND CAS 


MeWane Pine 


MAIN OFFICE: LYNCHBURC, VA. 


FOUNDRIES: 
LYNCHBURG, VA. RADFORD, VA. 


EMAUS PIPE FOUNDRY, 
DONALDSON IRON CO., 


MANUFACTURERS 


CAST 
IRON 


PIPE 


Special Castings for Water and Gas. 
Also Flange Pipe, Lamp Posts, Street Castings, 


Manhole Heads and Covers, etc. 
GEORGE ORMROD, 


1.G. EMAUS, 


JOHN D.ORMROD, dnt LEHIGH COUNTY, PA. 


xxi 
WESTERN OFFICE : “AST i] ii 
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CAST IRON Pre 


ALL REGULAR SIzEs, 3 INCHES TO 84 INCHES 


ror WATER, GAS, SEWERS, DRAINS, etc. 


SEND FOR STANDARD SPECIFICATIONS 


RAILROAD AND TURNPIKE CULVERTS 
FLANGE PIPE AND FLANGE FITTINGS 


HEAVY CASTINGS 


AND THOSE MADE FROM ORIGINAL DESIGNS 


United States Cast Iron Pipe and Foundry Company 
GENERAL OFFICES, 71 BROADWAY, NEW YORK 
Eastern Sales Office. . . 71 Broadway, New York | Southern Sales Office . . . i, Chattanooga, Tenn, 


‘Western Sales Offices, 638 ‘“The Rookery,’’Chicago, II. Pittsburgh Sales Office . . . . Murtland Building 
Philadelphia Sales Office . . «Land Title Building 
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The Venturi Meter 


and Globe Specials 
for Water Works 


Venturi Instruments and smaller tubes in 
stock or in lots approaching completion 


All common sizes of Globe Specials in 
stock ready for immediate shipment 


BUILDERS IRON FOUNDRY 


PROVIDENCE RHODE ISLAND 


eee 
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Chadwick-Boston Lead 


Corner Congress and Franklin Streets 


162 Congress BOSTON 160.6102 Franktins, 


LEAD PIPE AND SHEET 


Patent Tin-lined Pipe 


Block Tin Pipe 


PIG 


(Best Brands for Joint Work always in Stock) 


Pig Tin, Wire Solder, Pumps, etc. [@ 


ALSO 


“Forest River” and “Star” Brands 


PURE WHITE LEAD 


. 
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Eoco Gilsonite Paint 


(Prepared under German Formulas) 


Put this Paint on your Stand-Pipe, Pumps, Engines, 
Smoke Stack, Hydrants, brick, cement or wood-work, 
inside or outside your station; in fact, anything requir- 


‘ing Paint, then let us 
Talk about it 


It is Water proof and Heat proof; it is Elastic and will 
not crack; retains its gloss; is easily applied; has greater 
covering capacity; washed down with water it becomes 
fresh and bright. Just like new. 


When applied according to directions, we give a guar- 

anty that it will stand for five years. Paint with a 
GUARANTY 

is worthy of your consideration, 


EOCO GILSONITE PAINT 


THE PAINT OF NINE COLORS 


Color card and price sent on request 


Which will you buy? 


Paint on a Guess, or 
Paint on a Guaranty ? 


Eagle Oil @ Supply Co. 


Sole N. E. Agents 
Address Paint Department 


104 Broad Street | BOSTON, MASS. 
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ENGINEERING NEWS 


Founded 1874 


The Leading Engineering Paper 
of the World 
For Engineers, Architects, Draftsmen, Contractors, 


Manufacturers, Purchasing Agents, Government 
and Municipal Officials 


Stands for progress, character and the highest ideals of the 
Engineering profession. 

Covers the broad field of Engineering more comprehensively than 
any similar publication. 

The most ably edited and most widely quoted technical journal in 
the world. 

Nearly 2000 pages of text amply illustrated with photographs and 
drawings, and 450 pages of authentic Construction News notes. 

The principal medium for “Situations Open,” “Situation Wanted ” 
and “ Proposal” advertising. 

Book Reviews in “Engineering Literature” Supplement, and 
Market Reports in “Current Prices of Engineering Materials.” 


A subscription is an investment — not an expense 
ONE YEAR $5.00 
A Sample Copy Sent on Request to Any Address. 


Can You Afford to be Without the Most Important Journal 
Devoted to Your Profession ? 


MUNICIPAL FRANCHISES 


By DELOS F. WILCOX, Ph.D., Chief of the Bureau of Franchises, 
Public Service Commission, First District of New York 
A valuable book which should be in the hands of every municipal official and 
engineer who comes in contact with franchise problems 


Price, $5.00 Postpaid Send for Table of Contents 


The Engineering News Publishing Co. 
220 Broadway a ; New York City 
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Goods That Please 


Corporation Cocks 

Lead Goose Necks 
High-Grade Round-Way Curb Cocks 
Inverted-Key Round-Way Curb Cocks 
Original Hays-Erie Curb Boxes 


Each cock is tested under 200 pounds hydraulic 
pressure, and all goods fully guaranteed. 

Complete line Water Works material. It will be 
to your interest to learn more about our products 


ERIE, PENNSYLVANIA 


OVER. 
: COMPLETE WORKS 
12TH anv LIBERTY STs. 


XXxviii ADVERTISEMENTS. 


The 


Design and Construction 
of 


Water-Works Systems 


and Novel Features in their 
Management are given 
careful attention by 


THE 
Engineering Record 


It also gives prominence to the 
following departments of a 
Water-Works System: 


DAMS PIPE SYSTEMS 
AQUEDUCTS WATER TOWERS 
PUMPING STATIONS FILTERS 


SAMPLE COPIES FREE 
Subscription Price, $3.00 a Year 


ENGINEERING RECORD 


239 WEST 39TH STREET NEW YORK 
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1881 1910 


The Cook Well Co. 


ST. LOUIS, MO., U.S. A. 


Cook’s System of Wells 


For Cities, Towns, Villages, Railroads, Ice Plants, 
Breweries and Manufactories 


Cook’s Patent Brass Tube 
Well Strainer 


Cook’s Deep Well Pumping Engines 


ESTIMATES FURNISHED UPON APPLICATION 
WRITE FOR CATALOGUE AND SAMPLES 


New England Water Works Association 


STANDARD SPECIFICATIONS 


FOR 


Cast Iron Pipe 


AND 


Special Castings 


_ Price 10 Cents 


Address, WILLARD HENT, Secretary 


715 Tremont Temple 
- BOSTON, MASS. 
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CLASSIFIED DIRECTORY OF ADVERTISEMENTS (Conc/uded). 


ENGINEERS. 
Charles A. Hague rece 
FILTERS AND WATER SOFTENING PLANTS. 
FURNACES, ETC. 
GAS ENGINES. 


GATES, VALVES, AND HYDRANTS. 


Norwood Engineering Co... . xv 
The A. P. Smith Co... xiii 


INSPECTION OF MATERIALS. 
LEAD AND PIPE. 


METERS. 


Simplex alve and Meter Co... . wip xt 
Henry R. Worthington ... ccc 


METER BOXES. 


OIL, GREASE, ETC. <1 
x 


Boston Engineers’ Supply Co. ...... 


PACKIN 
xi 


Boston Engineers’ Supply.Co. . cee xi 


PAIN 
Eigle Olt and Supply Cou... xxv 


PRESSURE REGULATORS. 
x 


PUMPS AND PUMPING 
Builders Iron Foundry . 


STRAINERS 


TAPPING MACHINES. 


TOOLS AND SUPPLIES. i 
x 
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The Journal of the New England Water Works Association 


is a quarterly publication, containing the papers read at the meetings, to- 
gether with verbatim reports of the discussions. Many of the contribu- 
tions are from writers of the highest standing in their profession. It 
affords a convenient medium for the Interchange of information and experi- 
ence between the members, who are so widely separated as to find frequent 
meetings an impossibility. Its success has more than met the expectation 
of its projectors; there'is a large and increasing demand for its issues, and 
every addition to its subscription ‘list is @ material aid in extending its field 
of usefulness; ALL MEMBERS OF THE ASSOCIATION RECEIVE TRE JOURNAL 
TN PART RETURN FOR THEIR ANNUAL DUES; tO all cthers the subscription 
is three dollars per annum. 


TO ADVERTISERS 


: <a attention of parties dealing in goods used by Water Departments is 
called to the JOURNAL OF THE NEW ENGLAND Water Works Asso- 
CIATION as an advertising medium. 

its subsoribers include the principal Warmer Works and 
ConTracrors in the United States. The paid circulation is oven TOO 
COPIES. 

Being filled with original matter of the greatest interest to Water 
Works Officials, it is PRESERVED and constantly REFERRED TO BY 
THEM, and advertisers are thus more certainto REACH BUYERS than 
by any other means. 

The JOURNAL is wot published as a means of revenue, advertisements 
being inserted solely to help meet the large expense of publication. 


ADVERTISING RATES. 


One page, one year, four insertions . ; is Sixty Dollars. 


One-half page, one year, four insertions . Forty Dollars. 

One-fourth page, one year, four insertions Twenty-five Dollars, 

One-twelfth page (card), one year, four Insertions Ten. Dollars, 

One page, single insertion Thirty Doilars, 

One-half page, single insertion « . Twenty Dollars. 

One-fourth page, single insertion  Bifteen Dollars, 
Size of page, 7j x 4} net. gi 


A sample copy will be sent on application. 
For further information, address, 


ROBERT J. THOMAS, 
Advertising Agent, 
LOWELL, 
MASS, 


Or, RICHARD K. HALE, 
Editor, 
85 Water Street; Boston, Mass. 
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